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Abstract: Objective To investigate the possible mechanism of anti-arrhythmic action of Wenxin Granules (F&:C2f5i4i7) based on calcium signal
transduction. Methods In animal experiment, 60 male SD rats were randomly divided into control group, model group, Wenxin Granules low,
medium and high dose (1.34, 2.68, 5.36 g/kg) groups and amiodarone (35.7 mg/kg) group. The rats in each group were given continuous
prophylactic administration for 21 d, and the control group and model group were given pure water. The rats were anesthetized 1 h after the last
administration and injected with aconitine through the tail vein to induce arrhythmia. The electrocardiograph (ECG) performance of rats was
recorded by RM6240 physiological signal acquisition and processing system, and the ECG parameters were analyzed. Western blotting (WB) was
used to detect calcium/calmodulin-dependent protein kinase I (CaMKII), ryanodine receptor 2 (RyR2) and L-type calcium channel (LTCC) protein
expression in myocardial tissue. In the cell experiment, the plasmid encoding LTCC (15, 023, f20) and green fluorescent protein (GFP) was
transfected into HEK293 cells by transient transfection method and interfered with Wenxin Granules, the change of intracellular calcium ion
concentration was detected by calcium ion fluorescence probe (Fluo-4 AM) and the change of LTCC current on cell membrane was detected by
patch clamp technique. Results:  Arrhythmia occurred in rats after being injected with aconitine through the tail vein. Compared with the control
group, the heart rate of the model group was faster (P < 0.05), the arthythmia score was higher (P < 0.01), the expression of CaMKII and RYR2
protein was increased (P < 0.01), and the expression of LTCC protein was decreased (P < 0.01). Compared with model group, the heart rate of
Wenxin Granules high-dose group and amiodarone group significantly slowed down (P <0.05), arthythmia score was decreased (P <0.01), protein
expressions of CaMKIland RYR2 decreased (P < 0.05, 0.01), and protein expression of LTCC increased (P < 0.05, 0.01). At the concentration of
0.78—12.50 g/L, Wenxin Granules had the strongest effect on cell proliferation (P < 0.05, 0.01).Wenxin Granules could increase the current peak
value and current density of LTCC, resulting in negative deviation of voltage-dependent channel activation curve and positive deviation of voltage-
dependent channel inactivation curve. Conclusion Wenxin Granules may exert antiarthythmic effects by influencing the expression of calcium
signal transduction related proteins and changing the gating dynamics of LTCC.
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Na,GTP. 25 mmol/L HEPES. 10 mmol/L N-(lV. % J&
(B2 FE] FE)-N-F B H 2 B2 A1 20 U/mL CPK, H]
CsOH 5 pH N 7.3, &i%& N 290 mOsm/L.
224 EENAW 37 mmol/LNaCl. 90 mmol/L KCI.
2 mmol/L CaCl,+ 2 mmol/L MgCly+ 30 mmol/L %]
FE. 25 mmol/L HEPES, i NaOH &7 pH N 7.3,
BIEEAN 310 mOsm/L.
2.3 RFGFHBRESR

1 TAE G K AME ST 30 min, 4HE (A K
PRI A 37 °C A T ELUH 265 HEK293 4]
MLRATE , I BN KB IR R IR 5 2 AT
ks FH RS AR BRI R AR AN JE o Al
W2 15 mL B0EH, 1000 r/min &0 5 min
JEF BiE: MR eERE R E BN, M R
TR FRAS LA, “ 47 F8% SE R &) 5 F 5 77 L
BT
2.4 pEEKIES

G TAE ST AT HES IS, ARG FRAE I
YHpE, FFRIBRTFRW, M 1~2mLPBS ¥ B
JE FTR#AE 37 CHIREE FBE-EDTA Y ALIBGEATTH
b, AT T USR] LT [BI 45 2 ) PR AR K
B, N5 RS & 1) A s B R B4 B Ak
Mo Sk RO AT, {4 40 M I RS B S % R 4 L
B WEMNREER, BEE 15SmL B0,
1000 r/min, 5min &0 55 B3E; G EE 775
Ak, 3R, A T ERRRSET
BRI FEh IR
2.5 L-BEEEERERESR

AW TR FH BRI e e ) 72K B4 DNA S
HEK?293 4tif1, ff H 5 R 3045 50 8 1 =i /K P 3R,
i Lipofectamine-3000 ¥ gmh% L- 453838 (alds.
028 P20 Fl GFP {5k dLiE Y4 HEK293 41/
o MRHESCHRTTVEM, N B 3 R 2R TR )
s TRIE GFP ik &, PAMRIERIE GFP R
M RE S 3RIA H AL R . #5440 24~T72h 1Y,
T L-BUE5 8 F A I, FH T4 RS 4 A e
GFP. fEFGYRT 1 d TS TanMsim, LAZE 2 K
HEAT 3 Yt 40 0 35 B 240 80% N L. BEULTT, HRATTH
# HEK293 1% 95 E M Opti-MEM, I3 5 BL M
20 CHUR BRIRE] . f£ Opti-MEM™ Medium
% Lipofectamine™ 3000 iX5f], RAERIREY)
@® : 125 pL Opti-MEM™ Medium + 3.75 uL
Lipofectamine™ 3000 Reagent; £ Opti-MEM™ %%

FREEPFRE DNA, #14 DNA IERAY, SREmN
A P3000™AF], HERWITIRAERANREEMO:
125 uL Opti-MEM™ Medium+3.2 pg DNA Jii fi
(aldd UKL 2 pg+023 JikE 0.4 pg+p2o Jiikr 0.4 pg+
GFP Jiiki 0.4 ng) +6.4 pL P3000™ Reagent (T
B AR R 2R AN G GEP,  HABSRVEAAIRD; FORL
5 P3000™ Reagent AR A E 2 LA 12 2). Fifi
5, BFEREE I DNA IINFSRE & (1 g i ARk,
EREMOMNIREYOH, BERITIRA G2
RAEVS, HAEZER TG 10~15min. FFHLRN
J&, MEEFRFEGH 40, F Opti-MEM™SEEE 111K,
BN 1~1.5 mL #) Opti-MEM™, {535 5577 1L
B ) 4 i R 2NN DNA-RRIRE &4 (R
RAEVG), BRI MEEEFRM. €37 C R
HYM 24 h J5, AL AOPER AT /0 I, AT
REAT AR RR A B0 A o FITAS B A T34 e 5
72 h WA TAHKR T
2.6 LDEMBIZRREBHSH

RM6240 Z 84 PS5 R I RGUELL LR
3L iv R JE IO SR E R, O = I T R U 4
(premature ventricular beat, PVB). ZEM.0a)idi#
(ventricular tachycardia, VT). > % $M3l] (ventricular
flutter, VF1) J:0>%E 5 (ventricular fibrillation,
VF) SR ORREREN. BER iv SRR %)
FFUERE 5 min 4 1 BOWEEH, & 1 min 8 1RO
ML e, BN S BEHLIZE AN 2 Vo0 LD SR
[FAH NS HECEE, B R KREENLUER 10 AN
SIARAT O AR S E T, Foh ORIV L
L0y H FR I 57 B (1) — NS P S R A B o0
BRI VES LA Lambeth WA HERS %, 040 G
OEREEDT S IRER; 140 A>T S IRER,
24y BIRFFLEERIDTF 60s; 3 40 FEiE RSN E]
AT 60s B MR EE BT EID T 6085 4 70 £
B 2 H A RREEI A0 T 60 s B R E B 5 4
FreapE = et T5-0l,
2.7 1LANLAZR CaMKIL, RyR2 1 CACNAIC EH
FIKHIAE N

HUA- AR RO LA 2R B T RIPA R TS
HEEA W EYUR, 12000 r/min 0 5 min J5 ok
IR EOE T, KA BCA W EE
HEAWE, IMANEA AT B KB 5 A
A R AR AT e R IR AN - SR TN A IR A B
Hyk, ¥ % PVDF K, IIA—¥i, 4 CHELR,
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TBST ¥ 5 W IMAZPL, =HEEIKFEF 2 h,
TBST ¥k 5 X, REOBEGHFmE, M ipp W45
M IR 2K FEAR
2.8 YHREIETE S HERE MR

HWAL T X 8 A K AR A, 3% AR A M AL AR
AL, B0 5 e et Rt R IR R RR 2 X
104 A>/mL 4R, AR 2 96 FLIR, &
FLAHARER 150 uL, FFAARGEESS, 23 5K AR
JERE (0.39. 0.78. 1.56. 3.13. 6.25. 12.5. 25.
50, 100 g/L) MfaCRtkifE H T4, 44 6 M2
fL, XTERAME SR e A IRE, AT 12h
&, BFLIA 10 uL CCK-8 ¥, W¥H 45 min J5,
i FHBEAR I 32 450 nm RWROGREE (4D {H, 1540
HIA7IE 2

MABAFTE R =A s:/4 we
29 SYHERER FEHER

I8 FARSE A B AR IC S A M S b -2 45 3 1 (1)
LR PE AR IO T AT J5 A B o, G54
JE S S BORES « BB 25 F0 pClamp 10 204
KE RAEL T, W SHEAENEE, ik
3 FO AR RE T F RIS N K FBL B 3~4 MQ. Jd it {51
BB NEE, s B EAIRS e,
MK R E H AR I P BN IE e, 4B il R W
1 o R4 ok P TS TE s, 0 7 T ok v L %5
B LR 1000 MQ B, (A Ry i BHEHE T i
SRJE AT A A AME, I A7 BT H R
. BEJE BT R R IC R, S S UK g8 A
pClamp 10 3KAFHEAT A 40MRE A B0 3%, BEAME %
A FE O EL Tl A AR B (<20 MQ) AT
W 55 0L 2 kHz #EATUER, REFMIZN 10 kHz.
HL-H R e R MR G L A9 45 Ha 0l 3 it i —80 ~
100 mV BRIk R BOR FIRL, RS2 [E] R 40 ms,
(R 10 s PTER S mV. 03¢ FH 2580 5 145 iR A2 4k
Lo BT 5T R AR P S0 T RS R R, R PR
it ZRd it PR 2% 2 R .

Hlvax=1/[1+exp(V—V12)/k]
Iax ARFIRKFI, Vi P B LI — R 16 R ) Al
JE CREE R B E R, kAR MR, x5
LT PRI

£ Clampfit 11.0.3 FAFAUREI0 R 20 1 B AR F
WAE 54T /07, f#H Excel. SPSS 27.0. Origin.
GraphPad Prism8 &5 #1F 0 Hedls 47 G vt 70 B Lo 41
HezBlo AR B S 45 S LI TE I A A

HRIN, H D HU o S R 1 LA
(pA/pF), FHoH HL LS8 & Sy S50 BTl & LRt e {, oS
FL 25 A ST H U 57 38 ) R A o L S0
2.10 $EEFRAREERE Ca?kE

T A B - 9 AR Sk 1 SR 4 R AE A0 FIURE
FHATfE AUM Py Ca IR BE A8 4k o AT Fluo-4 f#vK
fIECH, B Fluo-4 AM (50 ug) +DMSO (9uL) +
F-127 (9 pL). ¥R 1 000 fi54E N Fluo-4 T
PEMAEF . MIEFRAETH I 200, 3R b 5
FRFEFEIL, M 500~1 000 uL Fluo-4 TAEW, 37 C
% H 20~30 min J5, ¥ Fluo-4 TAEWF %, HA
A, BT HBSS VAWEE 3 1, k2~
3min, AAEIANEGERE B NICTKIBI . 5
Vo4 H e 7% 25 M E Ut B R TS B I,
BRI 488 nm; FH R WA S 12 ) 15 5% 0L P 35
TRRCBRURE 24538, ST T R R 28R 2 TR 31 4
SEWREE, AT AR T T AT fE AN Ca?t
PTG E AL I R
211 FITFESH

FH SPSS 27.0 HAFXSEHEIAT ST 04, X4 IE]
FRABSHET IESHRL, S/ ESS M, N
HHabA X £ s TR S, R Lev-enes Test #kr
T EFE, RG2S R FH B R 307 22 bt
(ANOVA) T2 A, FIEHESKH LSD &
0%y AT, SKH Tamhane’s T2 VAT EL
B BHAFFEIER A0, WS F A A 2000 73 %k
M (P25, P75) | #HT#iiAG T, AHIRILLEBCRAMAT
FEAS Kruskal-Wallis 1546 .
3 H#HR
3.1 KB OHERUERSHSHT

FHKRIER iv ST, OHRETTHES
W, OHEIVBERIIE 1. R iv 3kE, &4
KR IIAN AR L & AR A O (1 2D,
Horbg R SR =k, SRR =
R 2SR, CBESE HIChE O3,
R E M=, A, S SEEH
AHIM. B iv ZSkil)E, BRI 2543 LA
[FFE B B AR BV IR o X AT 1) O R HEATE
i, W 3 R, BRI RO RIS, foR=
HOEl, SIS ORI TR RFSEE A
ORI o 77 28 4L R e LR 2K B )00 56 5 22 A L B
EIRAE (P<0.05), & T XA, ik, Xt
FE iv 2SBS0 Co R 2R T R I T 4R 28 B[]
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1 KRE iv BT E O E

Fig.1 Typical electrocardiogram of rats before tail iv aconitine
m B
C D

MWWWWMWMWW%

WWW”MWWWWWWW

W\/\W\/WW\/VWWWWWWW

A-BRER, B-FER B C-HONRES; D-ZUEMER, E-MIEEE; FRSEE®E; G-Fih H-EW,
A-single premature ventricular contraction; B-ventricular premature beat duplex; C-paired ventricular premature beats; D-multifocal premature ventricular

beats; E-paroxysmal ventricular tachycardia; F-persistent ventricular tachycardia; G-ventricular flutter; H-ventricular fibrillation.

B2 KRE ivEkEERECEE

Fig. 2 Typical electrocardiogram after tail iv aconitine in rats

A 800 B

4 6 0007
600 4
4000 %
£ 400+ # g T
° 2000
200
0- 0l
R 134 268 536 FuMAH B 134 2,68 5.36 A
Fa LBk (g kg ™) Tt Bk (g kg ™)
8_
10007 * 5
z i *x Hit
.E 800 & 6 . BT
T -~ -
K 600 4 z {.' x. -g-
= T # K, N 4
® 200 oo e
.K
0 -2 T T T T T
T AR 1.34 2.68 5.36 MEHLHER Xﬂﬂm PR 1.342.68 5.36 JEHLHR
OBk (g kg ™) AL R/ (g kg ™)

AR MBI R M (P25, P75); B-URRHEFFEER ] C-BARROFEL M (P25, P75); D-BARMORAEID; SxTHEALE:
'P<0.05 "P<0.01; SEAALLE: P<0.05 #P<0.01, FEIFE.

A-time of first arrthythmia M (P25, P75); B-duration of arrhythmia; C-heart rate of rats in each group M (P25, P75); D-arrhythmia score of rats in each
group; “P<0.05 P <0.01 vs control group; P < 0.05 *P <0.01 vs model group, same as below figures.

E3 BHERKROUBEEBEIH (Xts,n=10)
Fig.3 Analysis of ECG parameters in each group (X £ s, n =10)
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BT M R BL, SRR LR, R 2 RN A O 5
A A= R R R R TN RN E N R RSN
] (P<<0.05. 0.01); FZ KR iv kb5,
OV R B TR Z2 70 e ge it = X, (HAR
ORI 5 751 2t ZE R fr AL 2L o0 40 2 5 L B0 1 B (1]
BB I BRI — e AR R sy PR &
HRRIATOERE IR, SAEALLE, BAA
KR IR =l . B 58O ]
%, DR KRS (P<<0.01D), @R
PRV IR Tl SRR bR g, A2 A e itk
o TR RO R P BRI (P<<0.05.
0.01), FeuCo kLI 7) & 4 Ot 2R VP B e S it
R, FERFRORUR B A B 1 O R R A
H, BHAEH 2350 E A,
3.2 JhLEKEXRFOINAELE CaMKIL. RyR2 F1
CACNAIC EBFIXRIFEN

X RyR2 . L2405 38 118 52 M) 22 A 5 -8 T8 (1) 20
BEAEYIFREY) CaMKI TR AMNT E &, WK 4
FiizR, 5o A ELA, AR A MRS Co BRI 7 B 2
RyR2 Fll CaMKII £ X RIEREEZEW N (P<
0.01), CACNAIC FHXFFIk B> (P<0.01);
SRR LU, RO SIUR i 771 2 2EL R0 e A 2 T I
/> CAMKIL A RN RiL & (P<0.05.
0.01), ZEIIN CACNAIC MHIXIFEE (P<
0.05+ 0.01); FE AR ZH A0 fURL A5 71 EZH B A
A

FRLh (g kg™
HHR AT 134 268 5.36 JAlE

B AL (ke c
WHIR BOR 134 268 5.36 IR

IR T RyR2 B FARX RIS (P<0.05. 0.01),
HG e g R 2 AN A SR v 77 B 2H B R N R A
IKP BT T 0 2
3.3 XT4HAEIEEAISZ N

KA CCK-8 4 ffu 14 58 55 56 W1 52 L R X 24
MasEEE RS2, i 5-A Frs, RO BURIAE 0.39~
25 o/L XTI BRI A — & R E RS, BAE
0.78~12.5 g/L H ARG TH A FH 51 (P<<0.05.0.01)
AR 15 24H P B 1 00, 2 1) AR - 7 /T 2 (1] 5-BD,
S5 R IR, RO RIURL IR~ B iR B2 (half maximal
inhibitory concentration, ICso) A 39.18 g/L, &/~
O RURLE R TR RE 0 8Ss, BRI et ig
Uf, dhabriEdhZenr s, FeoCRBURL &8Ik K2
95 g/L I, ok 4 () e G A A FH B0, R 4H i
PRI RN, S S B S EG 3R S g/L.
3.4 YHREEEMEITM

JLIGYLE, MmN B 5L ] o R I B2 I GFP
JURL R, BP AR IE GFP B R 1) 40 Ml e i 3=
K HEBER. Bk, WFFEd R4 EN GFP £
IR BRI 50 R I W - 28 4 3 T R PR R SRk, R LAY
5 3 T e R P G s R mT LU e U 8 G B A A
GFP [MHE RPN . WE 6 P, RS ME T,
HREANM LI FE G T GFP, 3R B FURL 1 % Je R4
R, MR T RSt L-A A TE 430 )

Rt/ (g ke

SHE AR 134 268 5.36 R

CaMKI[ | == G ooun o sssw g | 7.0< 10" RYRD | guuee @0 G0 SINS s S

SEAX 100 CACNALC| W o o e s S S |2 40X 10°

-acti -acti
Bractin| qun GNP D @D GHD @D 42X 10¢ Fuin o o e e - -

420X 10* B-actin qumw b Gup Gup G Gmp (420X 10*

CaMKII/B-actin
RyR2/B-actin

XHHR AL 1.34 2,68 536 IR
FauO kL (g kg™

AR R 1,34 2,68 5.36 fEHEER
kL (gkg ™)

CACNA1C/B-actin
N o o Iy
X o o b
1 1 ] ]
I

=
o
1

S
1

WPHE AR 1.34 2.68 536 MR
FaL R/ (gkg ™)

4 1LR4EZR CaMKII. RyR2. CACNAIC EHRIE (XxS,n=6)
Fig. 4 Protein expressions of CaMKII, RyR2 and CACNA1C in myocardial tissue (X £ S, n = 6)
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300 T -
Toll.
r 0T

T

=200

ANATIE )%
S
|
_|

wk

T T T ——
XHHE 0.390.78 1.56 3.13 6.25 12.50 25.00 50.00 100.00

ALK/ (g LY

200
1gICso = 1.593

ICso=39.18 g-L™!
100

AP 2%
(=)
.

—100 ]

-200 T T T 1
-1 0 1 2 3

A=/ [R5 SR PSR Co ST 240 T P KD ST s B- MRS A ] o 58 4 P A Co DR X 40 0 M L 250 1 2 1 T A R 2

A-effects of different concentrations of Wenxin Granules on cell activity; B-standard curves drawn according to effects of different concentrations of

Wenxin Granules on cell proliferation.

& s

A RIREREF LR AAEIETERRIN (X+s,n=6)

Fig. 5 Effect of different concentration of Wenxin Granules on cell proliferation (X £ S, n = 6)

S ©, X - ce
. 3 o <a * €

AT T #9451 HEK293 4iA (BH3%); BARMLEF T YYJ5 i) HEK293 41 (%)

A-transfected HEK293 cells at low power field of view (bright field); B-transfected HEK293 cells at low power field of view (fluorescence).

6 HEK293 #hffs%3E GFP BI1EN (X 400)
Fig. 6 Transfection of HEK293 cells with GFP (x 400)

D FURXY L-BU45 1818 R AER

Bl 7-A Jhpont IEZH 20 P A A B ) BRI S LA
FEETE FELIR T, B 7-B RO R T TS HELIR
RS SE S0 b R S o N T Vi 0B
W IMNFRC B 2499 5, L-ZY 4538 10 Fe 0 2
EWoR. B 7-C B EMZ, 5558 458R, X
ZH IR R T T A, 39 7E 2940 mV I I
LRI R B, FERE RN 0 mV A B
K, FHAEL 60mV I L H LR, $EniaO Rtk
FEARNERBOE AL AT SO FA R 2R )
AR SEYT-TRATA L, RO M0k T 70 40 i -
fR IR S B B I (P<<0.05), fER—154HE
KV AN AR B 3G I -2 45 3 T PRI ) L AL
FE, FLUEAE PRV E B W) T AT ) (33.82 &
15.01) pA/pF #n%E (54.15+14.14) pA/pF, K
NHL- LR AR N R . i 7-D B, AR
KA Vip N-6.08 mV, B EART X FEZH 1K)

3.5

Vin, BOE R R 9.26 254 6.75. 1N 7-E it
TNy TR S 250 H e AR Pl T i T 4 R A T )
k%, Vin N=54.10mV 22/%—~48.91 mV, Kif &R}
M 8.05 A2 6.32, AIIKLE L-AAGHIE 1) KRG b
REE IR, RO R0 AT e I8 I 1R T I8 1 S A R
TR L7545 38 105 1) L IR
3.6 FRULFURXT LR A E 5 B TR E R E

T A B U R W RO FURL 6T 41 Y
Ca> IRFE s, Wik 8 Fiun, 252570 2 H4ifm
Ca? 7K FIBAR B BN PR, 48 TR RN 25 »
ML N Ca? B T = fa XARIE RV s 45 T SV
JG, M Ca? il B R ORRE R AKTIRES . FRd
WORLZHAH A Ca2t b i FE LU vy 4 V7 V26 48 i Y
Ca> B K, HAES R L (P<0.01).
4 Tig

AR FT AR TS R BI, A A S
BRI, TR CIRL R 7R — 52 AP 5 R AR
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A
200 pA
10 ms
B C
100 mV F 20-
~ 101 i
= = <4 s
3 10
< 201
A=5mV ———————————————— w301
= — & —404 = S I
—— = £ -50 o a0 ok
m e L IR
E 604
— L 770_
o 80 4———————————
m 40 —100 -80 —60 —40—20 0 20 40 60 80100 120
ms B /mV
L2, 12 E 1.0 i
10 1 o +!i.'i :[ * \l\ : - XTJ»‘E“E‘ \
. 9Ciaz Beedd 08{ L+ N4 « L
B 08 p . . W
2 HitNIS 3 06
gé 0.61 R \l
= ¥ 0.4+ \
= 0.4 -‘:‘r “I:-.J_\ Tﬁ*-
3 o A D 02 " 1
0.21 0 R A :
} * FeL IR ool S ENEEE' =
0 - mnliﬁ
*100*?;0 *;')0 *‘40*‘20 I0 ZIO 40 6IO éO IOIO liO - ;120—160—86 —I60 —‘40 —‘20 (I) 26 4IO 60
JE L/ mV JEHE/mV
A-XF IR AR O U2 AR LB 5 r i 2k B-Haii . FROC R MR RO B C-L-BU4T a3 s - A R OC R i 4k D-xf R ANFR

BRI A AW I 22 E-xf RZEANAR ORI 2 AR S R I 22

A-representative LTCC curves of control group and Wenxin Granules group; B-stimulated square wave of current and voltage relationship curve; C- LTCC

current-voltage relationship curve; D-steady-state activation curves of control group and Wenxin Granules group; E-steady-state inactivation curves of

control group and Wenxin Granules group.

7 FRUEARN L-BSEERRAMER (Xts,n=6)

Fig. 7 Effect of Wenxin Granules on L-type calcium channel current (X £ S, n = 6)

€181, Ca?* RECoULAH L P9 B 2 (5 5 0 5, I IA
U I R D AT S A R IR, AR O (1 1
WAL R L AR PR E . BRSSO
R B YIMDE, PIUAHE T OE T Fa O RORon, 45
5 MR E A KRS SRR

CaMKII 52328520 1 RE A FNE, 500
ERGRAEY), W LLE R Ca® A0 PR L
Z 5 0ER o - 1 5K . AL, CaMIKIL 72
1 R w2 IR AR, RERRIRIL N irir 24
BRI AL R HAR L, BONORESE T 3
B BN ER 010, WEE BRI AR

an

A JURMEE., 2eiszik. ZulEaE 5l
AL OISR Aa B, AR (sarcoplasmic
reticulum, SR) BRI OEERFI, CaMKII
P - s M P i s i T | P = =l b
BRE RN RS TS MR, B35 EiE
o EEEOE . A SRR IR D A A S, T
RO R KRN, A, BRI
CaMKIl HEHAMN KRR EN L, MRk A
R ok BE R Ak, 5 LA B AT BT R ) 40
CaMKIl EA.CUEMORIEH 45 R —203, 278
555 Sl TR ) CaMKIT 7] B8 2 O M50k By ¥6
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A
X R
oL R
120 s 130 s 135s 140 s 160 s 180's 200 s 220's 240's
B C D
001 B 80
—— Fa 0 kL
" 80 = a0 JRE "
5= 70 - 60
B2 604 >
#0507 !
N i i 404
x
=N ] 2
204 .. [Q 204
10
0 T T T T 0-

T 1
100 150 200 250 300

X AR BURL
t/s

A IR AR SR A AR AN AE AN [T [ R 93RS s B-AIAE AN Ca? SO AR IERIME s C-Ca> Bt IR BE I AL a5 D-Ca?" %

BLetit) 31 NG S eV

A-fluorescence intensity of representative cells in control group and Wenxin Granules group at different time points; B-representative images of

intracellular Ca?" fluorescence; C-trend of fluorescence intensity of Ca>* with time; D-maximum variation range of fluorescence intensity of Ca?*.

8 IEANIRLER

Fig. 8 Results of calcium imaging

OV RH B — N RO S . 5 0 O H B SR
CaMKIT I~ Jif 20 S48 72 ) 22 P 55 7 388 T8 1Y) 52
RyR2 Th A8 48 2 2 Sk A 10 LA e iy — A
HEER, RyR2 FEFRIRFEL MR 5 S Sk &
PR EA BRI, F, AHFTRRET
FeL UKL AT RyR2 £ AN SRIB B sEm, 45 18R
FAYZH RyR2 R EAEXFRIA BRI, SIMAHA
SER L, T R T DA SLpRR O O AR Y
(T S o 5 SKpR I I s O JLAH B Y - W 4 A Bk
RS FEEANRIETFTELOVGHEA Ca?
R AP A705), CaMIKIT 7 S8 A6 S 8 461 R
P, AT 5 80T Ui B -l aE O R s
RyR2) S5&F%N . CaMKII XF RyR2 {1 /&1
3 CaX 31 Ca? B, RyR2 A& CLANE KB T
WIE, 440 A B Ca?t e & 0T RyR2 Ja,
RyR2 JBIEFHT I FH MU B & Ca?', Ca i
T RyR2 G IE T FEE 2 Ca? i T Ca? B iR,
XA I R 5 S5O P A AR AT R O R R - RyR2
SR Ca B AN — AN EEEIE, AR Ria] LA

Rpg/b RyR2 H A RIRIE, o] fe Rt il ad js b
ML Ca? BRI, S0 B Py AT R 2 AA% BT 76 O
BREIIVER . [FIN, A SOV 704 L7
PHIETE HR E RIS, GR B AR D RORL AT LA
I L-RE 8538 38 5 R RIB KT BETRY, 5
RIS IR A Ca? FaaSU7-18), i) L7 55818
HLRNT, IXR] e R AR O BRI S Sk BT 25 L-
RS e LN T et L-TR 49 T T8 A R AL R N
JEA . AR TSR], DU REOE E & 3 A1 L-
ARG IE B AR — PRI R, 9 5k
BT TR EL RyR2 e PERG sy, L-RUAGIEIE &
Al T RyR2 YIBRAY-L LRI F, L5558
TE A O UL AR AT Fr g nnal, JX AR 4 S5t
BRAR” mIRE A LU CoULAHH RyR2 2 &R
B TFHERE LA P53 568 5 1 RIA I S5 A

Ca [ SRR 1 H 2B T IEA A A
58T EIE R T I E VMG, L- A 1E
1 P S AL S IR . 4 A Ca? K5
SO RO UL A F) Fh 2 B AR R .
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I, FEREAR LR 515 5 3% FAH O B 1 R IA R
(A b, AN ST I B R AR S A ORI
L-BUELIEIE | 145 8h S s m . E oG, KT 50 g/L 1Y
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