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1. W EZ RS, WA BT 7K X 2K TR 1565, 4500005 2. R EZ R —HHRIER:; 3. TS A R R/
A2 AR EE B

[(BE] HB HiIHEHEZEFSELXTHTRERANSARAEEL, Fixk 30 2SD KA MM A
A2e (BEACE AR 120 mg/ml) . B340 (3 E AR 60 mg/ml) . AHCH FE AR RS A (AR AUR+H
AR A 180 mg/ml) . HEACH FEF F AR A (ARE A HE R AUR 180 mg/ml) . AR (A IK), HL46
R, RAHERERMEEY 1 ml/100 g, 3iﬁﬂzﬁ%ﬁxﬁxﬁm%lé/\¥%m/ao A%%fﬁvﬁ%ﬂ}bémﬂ@, RAEA A
., HEhFM, BEHELNRRS AN, BAHEHR AR RFLE, B hFMH, HFASAHALIL; &
LHVARAR L 2 ) N 10% Fo 15% R E A2 ik, 324524 h)g 5 34 M\éﬂéo 20, 30, 40. 50 mV &4 TF
PR E R AT R (IKs) Bk B E ., HEK293 a0 i 20 R TR 7 ik Bl £ AL AL, 327724 hJ)a - F 4]
80, 20, 30, 40, 50 mV &4k F Bk & 2k iR R 4r R (IKr) )%eb;ﬁﬂ‘fﬁ’*&ﬂ(ﬂ%%;ﬁfwﬁ%éﬁ;i
(s EFLE, #ERT), R E10%REHHTRT, 0. 20, 30. 40. SOmVEﬂLZ\éﬂIKs‘%m
Wi 2 FrH A% FESL (P>0.05), 20, 30. 40. 50 mV B &-20 [Kr B &7 55 B AR 2 3 R it 3
(P>0.05), E15%KREHHTRT, 5B aFmkss, H3 d ik 8o 3 8 ik A ik '%ELZ\‘%E_
IKs %0755 B3 Ak, A F 230, 40, 50 mV B [Ks &7 % F A&, B H 7 F AUR i 2150 mV i
IKs & 57 % A& (P<0.05); HAHEZFR R LFHELS SR K B iis EYEAK, BEHEEIRR
A fF S0 mV M IKr B i B AL, HERFHAOmVEIKt RV ABEEAS (P<0.05). £ 15% % EHh
MFRT, 5HERFAKE, B EFE AR FHEI0mV M IKs $AZENTH, Z8EIKECRLE
BEH AR (P<0.05); HSAMRFALE, BEHEZF AR 2FL30, 40, 50 mV & IKr £ ¥ 7 % B EAK
(P<0.05)., Ham@baFai, £10% HWRAEFRT, EAIKe A8 REEF £ EHYR D (P<0.05);
FE15% R EFTRT, SAIKrERREEF I EGR D (P<0.05), HE0F, AHE0F ‘r’ﬂ%%[ﬁ%
B (P<0.05), &5 HAMEESTAE—TA2E Edpd o £ Wi 1Ks 2 HEK293 20 8¢ IKr, iX 7T 4652 208
TSR AR AN Z—, oy wAREAeH R LA R B e AE A

[KEIR] LT, BEEED; SEIMAE; HEK293 o ; 1380E 2R BORA7 &, Poflid iR B
A7 8,

LA I b ) 2 Tl iE DO REZSHL T 51 RO AL TR AN =, R & RE A% 22 38 3 P[]
Joy, CEFHESECOHEMERIE Y, BRTZYT VER BB B 25 LR, DKW R Trh
AR OHAE A BV EE TR, (AR A BEf BT CPEMRT EmE. PEBESIAN, O
7 FH BELIAE 2R — B8 - A BT R W 2, R ARAS AR, NS MRS A AR RSSO kR RiETR,
A0 C R R T B [T 2 SO O 2R R A SHEE . SKESAR I, Hit, \ANDEH
ESTRE : [15 FAFF7 I (81803044, 81102698) ;7 4 Bl RRITLRERRHMERIRRZ . b, HERK
BIFFHIBA(C20130050) ; T 544 e KR HE QBT A (131RTSTHNO12) PSR AN TR B 241G, HARECH %1%
>4 @A  wyxchzhq@163. com IHIT 0 R RGP CAIE S BAT R s
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FEN SR B0 WIS A Aot o v A0 38 3 e B
WA (IK) KEEEZEN, mIEEEE TR %
TATH (IKs) FIPRE 2B R B A i (IKr)
IEFEEA . BT Y Bon, IK sk QT )4
BAEFE B EH O AR AL . IKELG = LA
MG SIAFAE T B 40T, 2L A0 JULA e F A= 3
Fetk, WH TR IKs, IKe I/ER ©
TKr HL P03 PR L 7 TG 5 R 2 0 1, AR S e
MREE A AR H 57 AN [) B (25 24 1775 %o R 2 L4
I IKs 520, I 328 FH R e 238 A 2K ether-a-go-go
HHFEFER (HERG) A9 HEK293 40 iflic 5% Ky 2 HL I
GO, LA AR H I AN [ e (L2 D7 A DG 24 3
R 5T R 5 R L SERIATF T R4 . ASHIF I 22l g I
2R 2R — B S B e PR B b (f8 BRI o
Z: YFYDW2019005) .,

1 MREAEZE
1.1 4R mie

W30 2 Hartley A IK R 25 H, MERERE, 3
A, R 220 ~320 g, WA db5t 4 HOH 5256 5
YWFRHARTAEA A, LMY S HIES: SCXK
(31) 2018-0004, Dh¥:3m K FUmDRL . alizk Figgnt
GROEMESE VT SUMENE SD K30 H, R R 220 ~
320 g, 3H WL, WA bRt FIAESL 8 sh B R A
FRAF, LR ) A A% IES : SCXK (5E)2017-0001,
DA T 90K BRAE R IR A4tk 55 . HEK293 41 i
F AL 5t 2 2 AR R A A BR A R 4R I
1.2 %4

FEAZ (4145 :20190315)  H# (4145 :20190221),
W AL RV A BRA R 5 R (JE
[, FHAA, 30mg/k, EZEF: H2003010),
1.3 EEZXHNAEE

BCE 2 (S . 57-33-0, RUIBIO/AH]);
SALER (KC1, #t5 . 7447-40-7) . S4B (NaCl,
fit5 . 7647-14-5) . BEIRA 4 (KHPO,, it :
7758-11-4) | 2L HEWRWE L fififi2 (HEPES, it*5 .
7365-45-9) . BiREE (MgSO,, b5 . 7487-88-9) .
% B (Glucose, b5 : 50-99-7) . & 1k 4%
(CaCl,, #t5 : 10035-04-8) . A E L& (NaOH,
fith . 215-185-5) . FALEE (MgCl,, 5. 7791-
18-6) . & TP (2-% K 4 ) U2
(EGTA, b5 . 126824-24-6) . W ZBEIR A (K-
gluconate, #t*5: 299-27-4) . K[TA MR (K-
Aspartic, flt5: 214-226-4) . 41 ik (Taurine,
#5:1001675865) . AT (Carnitine, 15 : 1001433553) |

LR (Creatine, fIt5: 1001306581) . =Wk IR+
— 41 (Na,-ATP, Ht*5: 987-65-5), Sigma /A ;
I 79 i i (collagenase type 11, b5 . 17101-
015) . 4R FRIE (Media 199, #5: 1221478) .
G4 (5. 2105263RP), Gibeo A5 N-H
FE-D-Fj BN (N-methyl-D-glucamine, it . 6284-
40-8) . AFE (L5 : 9041-08-1), Solarbio 2\l ;
HHERRGW (5. GC301011, Servicebio 2y
F); G418 (b5 . 1776887, Thermofisher A ] ) ;
E-4031 (41t5 . 2A/110880, TOCRIS/AH]).

B .0 #Hl (YZB/GER 1806-2014 %! ,  Thermo
Fisher A H] ) ; i 7 #HiZ #5 (EPC-10 B, {8 [ HEKA
NED) s FEIE B (X718, H A Olympus 24
A 4RI (MP-285 &) | BEES AR (K
10 cm, N1£0.86 mm, L5 : 154001-6), 3 [H
SUTTER /A #]

1.4 &#HhhFeh 4

30 HSD K Bk Bl AL B 7 e 125 4 A HE R 4
(12 g BER AR . HHdl (6 g HHIARIR) . K
FeH B RRIR A4 (12 gk AR +6 g H w i
FUORIRA) . AEECH R R (12 gFERLR 6 ¢
HRERR) . XIRA (ARBEEK), Hdle H. %
ZH 25953 57 100 ml 7K 2 72 30 min /5 A1 30 min,
1 38 BOR S 0 100 ml 7K 757 30 min, P9 I AL TR
£, PRI E 100 ml, FHEACH HAARTRIR &4
Sk WG 2 B4 W 4 50 ml S TR A 100 ml, 4540
G AWRTE SN s AL 120 mg/ml, HRLAH
60 mg/ml, A H AR IR 5 4 180 mg/ml, HE
K H B R R A 180 mg/ml.

KEA 58RI (LL60 kg REH ) 4424
HESAEITE T, Y8R 1 ml/100 g, 45 H
9. 00, #E5: 00 PHIRTER , L3R, XK
ZHVE MR S5 A PR K . R PS4 R Y R,
52N )5 1 h LG P 25 W Y b RS AT iU i %
I ELVR B e e, P ARSI ¥ e e J5 — R H 1 h
Ja REAERMB . B —K#EE 1hs, S4K
B A G  BE 240 40 mg/kg PR, i E DK LML, 4 °C
UKFEVR IR E 3 h e, FHE.OPL (0242 10 cm)
4 °C. 3000 r/min &5.0> 15 min YA ML, 456 “C/K
I 3E 30 min 7 —80 CUKAEAETL A .

1.5 BRASENLSBEESE

Z Mk [9]) B IKECE NN . KL
0.1 g/kg B ZAE 1 ml FFERRRE, £ K25 T M
TR O, M EZNBKREBECT, #HET A SN
Langendorff IR 2E E , Wi N4 ~ 5 ml/min, KB
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PEFFWE R H AL 37 ~37.5 Co Al &R
(NaCl 118 mmol/L, KCIl 4.8 mmol/L, K,HPO,-2H,0
0.33 mmol/L., MgSO,*7H,0 1.0 mmol/L, Glucose
1. 1 mmol/L., HEPES 25 mmol/L., CaCl, 1. 5 mmol/L,
NaOH I pHIHZE 7.3 ~7.4) ¥EVES min, 44000.5 ¢/L
0 0 2 e st il I 805 1 R U, T O B ) U
5 min J5 BCONIE PR RE AL, WA TR] O 10 ~ 15 min,
L] DL IR AL S s . HE G v . B
58 B HH 25 55 DU IS 57 T o JE 2H R IR e B
Z A [ ] KB (KOH 80 mmol/L, KC1 30 mmol/L,
L-Glutamic Acid 50 mmol/L, MgCl, 1 mmol/L, HEPES
10 mmol/L, Glucose 10 mmol/L,, KH,PO, 20 mmol/L,
Taurine 20 mmol/L., EGTA 0.5 mmol/L., KOH pH
HE7.3~7.4) 50 mlBEARHH, 2 ml—RPEBAE
BRI AN, AN LR B s,
200 H 4098 M i §E A WL ML
1.6 #miesaRk T sk

O FE LA B 22 B2 A5 A PR T2 B 4l i LA i
B35 (Media 199: Taurine 5 mmol/L, Carnitine
5 mmol/L, Creatine 5 mmol/L., Antibiotic/Antimycotic
0.5% ) Hk, TEANEEFRILh S eais B
L em BUAHARIC R, A& J5 17 BE AR i Al A 22 5
JIT LA ¢ 40 e ve 32 LA S sl 200 1% AL T 4l £k 10
MNEA R S CH [10-11] KIS as i) ™,
LAPRFR L 43I0 10% F115% W B & 25 13 o 10%
WP S 25 1M SEG D) 1. 8 ml 4RI 200 wl A
RPN , MRS R Rl T AN s SR, )
SEERC ML . HREm A AR R RRIR S
MELH . AEACH F R ORI 24 . W BRI 4,
WALS AL 15% WL E T TE L1 7 ml4h
BN A 300 I ARG I3, FE53R ) el
TSR, R ESLRER E EET
37 C. 5% CO,MARMIMETAGH , 24 hJm HUH B 3
A AR I T LS4 4L IKs KF-

HEK293 4 Jig & B T 4n i 15 32 2 v, 231
A 10% M1 15% 7 25 176 S 10% B 25 L3 . G418
(1.2 mg/ml) o 24 LA ST I A e B, A
Al b, ARZH LA 3x10° EE LA, e 5 AL.
1E37 °C. 5% CO,MRALE IR R, 24 hja L
ELAC A IKr K-
1.7 mieiiitk

T 23 ~ 25 ‘CZ il T A 4 40 0 5 ke
Z2 3R (9] TPk B2 WX IKs 15200 o 4 i
AN AL : MgCl, 5 mmol/L,  N-methyl-D-glucamine

149 mmol/L, CaCl, 0. 9 mmol/L,, CdCl, 0. 1 mmol/L,
HEPES 5 mmol/L, E-40310. 1 mmol/L, HCIJ pH {
7.3 ~7. 4; IR : K-gluconate 140 mmol/L,
NaCl 5 mmol/L,, HEPES 10 mmol/L., EGTA 1 mmol/L,
MgCL, 1 mmol/L., CaCl, 0. 1 mmol/L., Mg-ATP 2 mmol/L,
KOH P pHEHZE 7.2 ~7. 25, 4IEAMNEF L1 wmol/L
JEBEHFRAWT ICa-LHL, FFLL2 pmol/L 1 E-4031 FH
WT IKro PEREH AT, AL EIE R -60 mV
£50mV, FrERHLEY 10 mV, FEZEHFIE] 2 4000 ms;
SR P40 mV HLJE 4000 ms 5] 1 TKs REHLGT,
HL O AE 7 7E-40 mV IRF, §4 85 R T 150 B F i
WA o A3 HIAEO0, 20, 30, 40, 50 mV HL K 41
N, WSS IKs HL IR RE AR, R A R
PatchMaster(EPC-10) {4 R Geic sk 34 o

S 3CHk [12] Jr e WS 25 )% IKx (1 5200
AU AMEZL AL : KCL 3. 5 mmol/L, NaCl 140 mmol/L,
CaCl, 2 mmol/L, HEPES 10 mmol/L,, MgCl, 1 mmol/L,
NaH,PO, 1.25 mmol/L., Glucose 10 mmol/L., NaOH
Vi pHAHE 7. 3~ 7. 45 HUBR AL KC120 mmol/L,
K-Aspartic 110 mmol/LL., HEPES 10 mmol/L,, MgCl,-
6H,0 1 mmol/L., EGTA 5 mmol/L,, Na,~ATP 2 mmol/L,
KOH J# pH{H % 7.2~ 7.25. BEFFHEEAHA, £
WALHLUEE R R-60 mV 260 mV, FERHEHR 10mV,
FFEEISE] 2 5000 ms; AR5 AF-40 mV HLE 2500 ms
Sl IKe BH . 4M7E0, 20, 30, 40, 50 mV H
JEZATF, WAL 25 W% TKr 2 HAL U FEL O 6 ) A0 52
Mo FHIC SR IKe BRSS9 1-V 5 58, i AN e
JE VEE R IKe RIS, L G/Gmax X HL K Vi
PEE, 32] 1K R 2 BOE 2k, L) Boltzman J7 2
WA, KIS IKe Biish 128 (48 3E0h
R RPRIE ) o J5U IR U EE R T EPC-10
(Germany HEKA) &R Bl & A T REE A3 Hr, il
JH Origin7. 5 (USA Origin Lab) #E17E1{RALHL .
1.8 %itFFik

K HI SPSS 22, 0 A HEAT GE VT 3 M o T EEBORL
FEEIES G I B i 22 (ves) FOR, IS
KR 22000, 7225 8 AR L ECR T LSD %, JF
2555 5 A ) LK %R Dunnett’s T° 9% o fifi
Graphpad Pad 9 #{/F X SE g B P AE &l . P<<0.05 M
ZRAGITFEE L.
2 HR
2.1 BmIAR RS YT I IKs iR B

RN, TE10% WY THE, AR RS
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ZH 20 W) 1K s FL U B2 L 22 R e ge i 2 3L (P>
0.05). F2/~, FEISWELYTHT, SXH
M AL A, H o i 3 20 A A H B B B TR A 1l
TH 225 FL R TKs RO 25 B B B AIK, A ASE ot ¥ 4 7
30, 40, 50 mV i IKs HL %5 B A, FER H 59
[F] AV I 375 2H A AE 50 mV NF IKs FRLUE 35 BE A (P<
0.05). LA AL, A H R R BRI G
ZHAE 30 mV I IKs HL 25 2 i T H B ME 4 (P<
0.05), FEOmV. 30 mV I IKs HL 3% B TAEARL H
FARIRIRA MG (P<0.05). &40 NI
[l B2 24110 T 1K s HL 3 —FEL PR S R MR LA 1
2.2 BUMmRARRRESHTRT IKe B R A%
JE iz

RKI3R, TE10%WREZYTHT, 0mV £

ZH IKr R HL % S B v 4 ¥ T e (P<
0.05), 20. 30, 40. 50 mV 420 IKr J2 7 25 )
b2 R G E X (P>0.05), #4m, fF
15% WY, SXHIRmEa e, HAH
7 [v) BRI T 20 4% FBL T TKr B2 FL V7 %8 J3E 2 AR
A H B R RR A LT 4 50 mV B IKr 2 L IR 2%
JE AR, T H R LI 4 0 mV S TKr 2 F U % T s
(P<0.05); SH®MFEH L, HERH 7R R
VML 37 20 45 F P T 2 P O % B 3 RIS, A il 7
20, HEARCH R R FORTR A LTS 2H 0 mV B 1K B2 HL I
WAL (P<<0.05); SHEEACMIE A e, kL
HE 7 R BRI 2H 30, 40, 50 mV A IKr B8 HL I
WML (P<<0.05). #5241 HEK293 21 A [ ik i
25T 0R IKr R HL - FL R G R 2 LKL 2.

R SN 10% W E 259108 AT HL I TK s HL 3 2% 5 Lo A

Table 1 Comparison of IKs current density at different voltages under 10% concentration of drug intervention in each group(pA/pF,x+s)
2151 AL 0mV 20 mV 30 mV 40 mV 50 mV

X BRI 375 4 5 1. 6020. 85 3.3220. 99 4.26%1.35 5.18+1.63 6.1322. 53

RN 4 5 1.78+0. 85 3.5520. 88 4.78+1. 67 5.35+1.37 6.23+1. 02

M M 41 5 1.1020. 30 2. 4420. 52 3.1520.77 3.97+0. 94 4.88+1. 88

HERCH R AR IR A 1075 24 5 0. 94+0. 79 2.41+0.79 3.34+1. 14 4.31+1.67 4.73+2. 69

HERCH 17 [7) R 4 5 0. 95+0. 57 2.48+1.07 3.38+1. 19 4.28+1.33 4.93+1. 42

TE: IKs, S0 SR R AT R

W2 AU 15% e 25+ TN AN TR FL S TKs PR 26 12 LA

Table 2 Comparison of IKs current density at different voltages under 15% concentration of drug intervention in each group(pA/pF,%+s)

2053 FEAEL 0mV 20 mV 30 mV 40 mV 50 mV
el 1 11 575 2 5 1. 67+0. 45 3. 5420. 52 4.6820. 62 6. 00+0. 94 7.69+1. 19
B 2 5 0. 94+0. 14" 1. 42+0. 58" 1. 84+0. 81¥ 2.20+0. 98" 2.55+1. 16"
FEAZ I VA 21 5 1.19+0. 28 2.07+0. 61 2.83+0. 729 3. 40+0. 79" 4.19+0. 91"
FEAS H A RIRIR A v 41 5 0. 82+0. 16" 1.52+0. 68" 1.950. 50" 2.41+0.97" 2.92+1. 88"
FEAS H 57 7] B it v 4 5 1.45+0. 217 2.78+0. 61 3. 67+0. 90" ¢ 4.42+1.26 4. 86+0. 92"

e IKs, 2 2E IR 2L 300 AT FL U o

a) SXHRMEA A, P<0.05; b) SHEMIFEMALE, P<0.05; c¢) SHEHFRATRKIEAIMELA L, P<0.05.
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Figure 1

IKs current-voltage relationship of ventricular myocytes in each group under different concentrations of drug interventio
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T3 KA 10% W E 259 T F AR H e TKr J28 H 30 2% B L

Table3 Comparison of IKr tail current density at different voltages under 10% concentration of drug intervention in each group (pA/pF,%+s)

51 FEAER 0mV 20 mV 30 mV 40 mV 50 mV
ot B IfiL 5 41 5 6.51+0. 27 34.08=1. 46 42.48+1. 80 44.48+1. 85 45.3422. 04
HE S 5 19. 53+7. 32" 39.52+14.39 41.42+14. 61 41.82+14. 82 41.42+14. 61
HERL LT 41 5 23. 819. 85" 43.06+13.78 44. 49+14. 09 44.26+13. 87 44.06+12. 30
HEAH R RTIRIR A 107 21 5 21.23+1.93" 30. 34+7. 20 31.55+7. 34 31.03+7. 17 31.54+9. 51
HERH 017 7] FORL S 41 5 26. 05+5. 76" 43.80+11.93 45.18+12. 40 44. 60+12. 72 41.92+12.98

e TKr, PSS GE IR $ R e o
a) SXIRIM LA, P<0.05,
FTa KA N5% W E 25T F AR H e TKr J38 F 0 2% B L

Table4 Comparison of IKr tail current density at different voltages under 15% concentration of drug intervention in each group (pA/pF,x+s)

217 FEAEL 0mV 20 mV 30 mV 40 mV 50 mV
ot W IfiL 75 41 5 16. 3424. 65 43.1546. 95 47.3645. 49 47. 86+5. 67 48.89+4.73
HR v 2 5 25.86+5. 44% 41.50+7. 04 42, 54+6. 47 42.72+6. 53 42. 82+6. 30
FEAS 1075 20 5 11. 672, 88" 35.54+9. 93 40. 84+11. 83 41.64+12. 21 41.20£12.62
HEAH R A RTIRIR A 107 21 5 10. 79+4. 427 29.34+7.32 32.52+11.08 33.18+11. 03 32. 62+11. 00"
T A H 37 TR) AR I 37 4 5 6.57+0. 71" 22.162. 77" " 23.75+2.03" P 24 45+1.48” "¢ 23,172,219

Hﬁ- TKr, PRI A 38 2 A HL
) SXTRMEALLE, P<0.05; b) SHEMFALE, P<0.05; ¢) SHAMFEM KL, P<0.05,

™ 7
%60 - iz 60 7
< 3
I~ =
%40 E 4 1
#a &
ES - mEmEA oy IS e %R L (15%)
= - HEmFEaam o HRE i 4 (15%)
I8 59 1 - ﬁﬁim:’—'ﬂi(w%) I 20 - s Egg&z{igx
AR B H B AR = HiH
= ~ NAnmmlm o * RAmiE (15%)
o EEEH TR R o HEREH R
i W2 (10%) 3 . . . AL (15%)
-100 -50 [ 50 100 -100 =50 0 50 100

B ER AL /mv AL /mV

e IKr, RSO AR I L
B2 £41 HEK293 A AN AR BE 259 T 100 T 1K R H - H R e R it 4k ]

Figure 2 IKs current-voltage relationship of HEK293 cells in each group under different concentrations of drug intervention

2.3 Bm AR KESHTFRT IKe B v iRz 0.05) , RPRKH F 2R LE A X (P>0.05) ;

A BT IR E . AR N TR E R LS
K5, TE10% 5RIET T, S5XF IR T L (P>0.05) . 76 15% 25k T HUF

A, 54 IKr BB H I OS2 o R B (P< SXF IR MV AL A, A4 IKr B2 F U IO 2 R Y
F£5 KU EEZ5Y) T 1R 1K R B 3 80 112 S8 A

Table5 Comparison of kinetic properties of IKr tail current under different concentrations of drug intervention in each group (x+s)

o P 0% S
TP B R /mV RERH T PP B R /mV RPRH T
Xof B IfiL 75 21 5 9. 810. 48 7.13+0. 43 15. 53+0. 62 8. 13+0. 55
H L 4 5 1.24+1. 407 7.71£1.25 3.41+0. 31" 4.11%0. 25"
e R il v 21 5 -0. 21+0. 46" 6. 88+0. 40 3.01+0. 43" 4. 84+0. 37"
T T B VBRI A 1 T 4 5 6. 230. 69 8. 03+0. 62 -4.2620. 60 6. 4420. 52
R T 37 [ BTV AL v 41 5 0. 26+0. 88" 7.38+0. 78 -2.36+0. 54" 6. 06+0. 48

e TKr, PSS GEIR 4 R e i
a) SRR A, P<0.05,
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/N (P<0.05), H &AL, FERL i v 4 4R
K3/ (P<0.05); #5254 T WA s Fh %,
RERHAT HRZE RIS R (P>0.05).
3 iTig

(rZeZeiie - PR IKIEIRIG) il <0
T, MR, R R EZT, R
FIAIRTT ORI A IR 8. BERTH R
HRE 2GR A I, ELA RO B B k2 8 2
HEHE, BAMPGSEN. —HRLFEH
PH, sfR=EHBIH . SEHHRH, 16970 s R
O BHBUERf A R . IARHESE Y R, IKS
500 5 P 45 R 8 200 i 1 S P Sl AT A 0 LA
()AL R, () BsF 52 T R B 2 4 1) e K AR
A7 18 Ny A A Bl A LA S A . TK A4 TKs il
TKr AN BAT,  TKs F2 0 LA 42 A Ak et e o A
FHREP B TR, MO IER R RefE 4 Y5 IKr
EONEE W 3 S BURAB L, Ak, HR
5 Dy ) kA AR R DDA OC . TKs Bk Bl gk
MRIES, IKe NREIEH ZFEEWAGRSTIRE, ERAE
ZZ, SMERNIATRIER, XVTRE S IKs UG 2218
AHARCo 3N 1] IKs /R S0, T8 BB A 21 1)
TR IE QT MM A ¢ ' BUIAFSE 7 R,
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Effect of Guizhi Gancao Decoction (H: 41 %1% ) on IKs in Guinea Pig Ventricular Myocytes and IKr in
HEK?293 Cells
XING Zuoying', WANG Yongxia’, ZHU Mingjun’, HU Yucai’, CHEN Zhaoqi’, GAO Yuan’, SONG Huanhuan’,
QIU Boyong’
1. Henan University of Chinese Medicine, Zhengzhou, Henan 450046; 2. The First Affiliated Hospital of Henan University of
Chinese Medicine; 3. Henan Provincial People’s Hospital/Zhengzhou University People’s Hospital
ABSTRACT Objective To observe the possible mechanism in treating arrhythmia and the compatibility signifi-
cance of Guizhi Gancao Decoction (GGD). Methods A total of 30 SD rats were randomly divided into Guizhi (Ramulus
Cinnamomi) group (Guizhi Decoction 120 mg/ml) , Gancao (Radix et Rhizoma Glycyrrhizae) group (Gancao Decoction
60 mg/ml) , Guizhi and Gancao Decoction mixed group (Guizhi Decoction + Gancao Decoction mixed 180 mg/ml) ,
GGD (Guizhi and Gancao co boiling Decoction 180 mg/ml) , and the control group (saline solution), with each group
of 6 rats. The rats were intragastrically given 1 ml/100 g corresponding decoction per day. After 3 days, the medicinal
serum was prepared by taking the cavity venous blood. Guinea pigs’ ventricular myocytes were separated in each of
the five groups, with 5 duplicated wells for each group. Each group was added with 10% and 15% concentrations of
medicinal serum respectively, and the current density of the slow activation delayed rectifier potassium current (IKs)
of each group was detected under the conditions of 0, 20, 30, 40, and 50 mV after culturing 24 h, respectively.
HEK293 cell grouping and intervention methods were the same with ventricular muscle cells. Tail current density and
the rapid activation delayed rectifier potassium current ( IKr), tail current including activating semi-voltage and slope
factor of IKr were detected under the conditions of 0, 20, 30, 40, and 50 mV conditions. Results Under the inter-
vention of 10% concentration of decoction, there was no statistical significance for all groups of both IKs and IKs
current density and at 0, 20, 30, 40, and 50 mV (P>0.05). Under the intervention of 15% concentration of
decoction, compared with the control group, the IKs voltage density of the Gancao serum group and Guizhi Gancao
Decoction mixed group was reduced, and the IKs current density was reduced in the Guizhi serum group under 30,
40, and 50 mV. The IKs current density at 50 mV of the GGD co boiling group was decreased (P<<0.05). The volt-
age IKr tail current density of the GGD co boiling group was reduced. The IKr tail current density of Guizhi and Gan-
cao Decoction mixed group at 50 mV decreased, and the IKr tail current density increased in the Gancao serum group
under 0 mV (P<<0.05). Under the 15% concentration of decoction, compared with the Gancao serum group, the cur-
rent density of IKs of the GGD co boiling group at 30 mV increased, and under every each voltage IKr tail current
density decreased (P<<0.05). Compared with Guizhi serum soup, the current density of the IKr tail of the Guizhi and
Gancao co boiling serum group was decreased at 30, 40, and 50 mV (P<<0.05). Compared with the control serum
group, under the intervention of 10% decoction, the semi-voltage activation of IKr tail currents in all groups was re-
duced (P<<0.05). Under the intervention of 15% concentration of decoction, the semi-voltage activation of IKr tail
currents in all groups was reduced. (P<<0.05), and the slope factors of the Gancao serum group and the Guizhi serum
group were decreased (P<<0.05). Conclusions GGD can inhibit IKS in the ventricular muscle cell and IKr in
HEK293 cells to a certain extent. This may be one of the mechanisms of the decoction in treatment of arrhythmia, and
the combination of Guizhi and Gancao in the formula has a synergistic effect.
Keywords arrhythmia; Guizhi Gancao Decoction (H:FiH %1% ) ; ventricular myocytes; HEK293 cells; slow activa-
tion delayed rectifier potassium current; rapid activation delayed rectifier potassium current

(ki HYY: 2022 -09 -29; &Rl H P 2022 -12 -26)

[sm#: A 4E]



