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Mechanism of atrial electrical remodeling in atrial fibrillation model

investigated by monophasic action potential
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[Abstract] Objective To investigate the molecular mechanism and characteristics of atrial electrical remode-
ling parameters in atrial fibrillation (AF) model using monophasic action potential (MAP), Methods  Seventeen
mongrel dogs were randomly divided into two groups. Eleven dogs were subjected to rapid right atrial pacing (350—
430 beats/min) for 8 weeks (AF group), and another 6 sham-operated dogs served as controls. Before and after 8
weeks pacing, electrophysiological examinations were performed to calculate atrial effective refractory period
(AERP). The MAP amplitude (MAPA), duration (MAPD), 90% repolarization duration (MAPD90), 50% repolariza-
tion (MAPD50) and MAPD90-50 were measured according to MAP recordings. The content of myocardial calcium
was assayed by spectrocomparator in atrial myocardium from all dogs. The messenger ribonucleic acid (mRNA) level
of sarcoplasmic reticular (SR) Ca®?' -ATPase and L- type calcium channel were measured by reverse transcription-pol-
ymerase chain reaction(RT-PCR) and normalized to the mRNA level of B-actin. Results Each phase of MAP was
easily discerned in control dogs. Morphology of MAP was significantly changed in AF group. Compared with control
group, MAPA of AF group had a tendency to decrease. MAPD, MAPD90, MAPD50 and MAPD90-50 were short-
ened by 16.20%, 19.65%, 13.59% and 31.25%, respectively. MAPD, MAPD90 and MAPD90-50 were negatively
correlated to the content of calcium in right atrial myocardium. MAPD90-50 was positively correlated to the mRNA
level of L-type calcium channel. All parameters had no relation to mRNA level of SR Ca’' -ATPase. Conclusion MAP
provides a reliable method to investigate atrial fibrillation electrical remodeling. Changes in L- type calcium channel
and SR Ca’' ~-ATPase may be one of the mechanism of atrial electrical remodeling.
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R OB E AR RTRMEE TN E ENE
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REHHEMMHRANE, m L AEFEEMNE
B Ca® -ATP B8 % Co*' AP RHEEEMRH. &
MRASERTEHREENANBEE SRR TRA
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1 #E5R%

11 #4558 FEIESEEREAFR L7 R &
B 11~17(13.69£2.36 ) kg, WAILR KEFEE
BELBH YT L. B R BA (n=6)F 58
Hn=1D, BWARLHTATBKEATE R
O PR P e AR 4 (CPT4171, LA, B E T
AOE BEREBEREN T ) EEFHTE
T EEH A4 350~450 K /min, 2 8 F &L BT
A, MHAMNITRFR. FHA S HRTEME
B,3 RRKET SR HF MR L, B2 ME
1.2 4828 F LRERKE2E7F WHKER
SEEXKIRTHRTFRMASM His R, £H
5 17 B BE ) & .0 B A5 3R I 4 (atrial effective re-
fractory period, AERP), R HER 2 154 5k 1
BIEL BT 1.0 ms, ERFIBSISHEAKSHH
300 ms F1 200 ms, % H 4 8 N ERFI% S1 Z/5/m 1
ANBIRTHIE (S B K . AERP B REESI R LB
BHIBR A B S1S2 @ . AERP I T )T,
G R Bk AT AKX TF Ag-AgCl MAP/REEK S
HESEEEEPAIBEALLE, TRk FE
R 50 N R R Ak OT i LR S E L BRE 3~5 4
OHEABE ERABIFEE MAP, EM 8 A,
VAR B 42 1 Bk o 2 AL 8845 R Bk s R S, B IRE R
AERP 1 MAP,

1.3 sEMC " %RE ZHREREEFHEEF
%SGR E RO E OB Ca¥™ WREE,

1.4 wAEMCa® ATP B4 L B 458 i mRNA #
#  Trizol — % RNA, £ 6 6B
RNA B4 FIWERE. B 4. 8 ug & RNA #i 5 R 5
cDNA, 3955 L BEEEE o«1C T & (280bp),
5-ATC ATC ATC TAC GCC ATC ATC GG-3',

5-TCC AGT ATA GTA CGT CAG TCC-3’; 4%
ATP B (477bp), 5-TTG CAT TGC AGT CTG
GAT CA-3’, 5-TCC AAA GCA GAG TCA TTA
CA-3, S|YmLBATAYIRERBREERL
A M. PCR R AR (25 u): RT =4 2 pl,
20 ymol/LE E#F  F #3149 %& 0.5 ul LANTP 5 pl,
5XPCREMH 5 ul.Tag DNA B4 8 2. 5U. B R
R 25 pl, BEBE %% {4 :94°C AR 4 min, 3 A
PCR 18 ,94°C A ¥ 30 s,50°C 38 k 30 s,72°C ZE f
1. 5 min, &3 35 K J5 # E f# 10 min, FF 4C 5
—20°C&H. MATHHLHH(E A FR-980A B4 4
HERZ e Tk B IR AT 240 X PCR =) g k8 £ 17 46 4
KRS R E O e LN NS R R k&
KERG B E AR KA NEHAEMREATE,
1.4 #%it#a2 HESHUzLs ZR. KA
SPSS10. 0 &k 4 i# 47 4> #7 . 40 18] & # te 3 % A JE e
ek, FRZBIMXEEELH X, P<
0.05 AEBRAGIT¥EX.
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LA H , B 9 2 8 M 30 1 #1473k 08 (MAPAD A F %
¥ EXG T E L B e A R (MAPD) 45
% 13.79% . B H 90 % B 3 4 e 7 i B (MAPD90)
45 19. 650 ; F 4R 50 Y0 B B4 it {37 Bt FR (MAPD50) 4%
5 13.59%, 8% 90 % s fE B BR 5 4% 50% )
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(€D,

2.3 SAEMCa RELBEREANEN Ca?t
ATP &% mRNA K F £/ S BA LE, FEA
LEMAR C? EBA 36. 17%; LENAR
L-#4%5 i # mRNA X ¥ TR 25. 92% ((0. 20 £
0.03) ws (0.27240.03), P <<0.05], JlLE M Ca®* -
ATP B mRNA X ¥ A B, BRE LT & X
(0. 2440.07) ws (0. 2140, 01),P=0. 428],
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HCa " EREMMEG YK —0.581,—0. 678,
—0. 674,45 P <0.05,0.01,0.01), i MAPD90-50 5
L B4 2 0 TF M 6 (r=0. 595, P <C0.05), FrAH
H BB bR 5 Ca®' -ATP REHTTH Xtk
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FHAH 8 2.8+0.5 1251 16" 94+13"" 667" 28+7° 91t14" "
YHRE 6 3.1£0.5 145414 11748 77+10 40+3 115+20

# : MAPA ; 8 K1 30 4 1 £ 4% 88 s MAPD: B4 3 e {3 B4 B s MAPD90 - 5 4R 90 % B 3h 4 8. iz B B ;s MAPDS0 . H #& 50 % B 3
e AL R s MAPD90-50. & 4% 900 Sk IR RS & ik S0 B fE M bt R Z % ; AERP. £ B H R AR . 53Rk,
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EHRERERR, FHA MAPWEERAR
EFUT FERTFEHMNBHBHERL, 5 —INHIE
EWERIK. &4 5 BK MAP 43 R0, B
&R WBAR—. H—HHHEN, FEHH MAPD,
MAPD90,MAPDS0 ¥ 3 BR4H & & T FE, E W 4
AERP 5% R B E T FE. A TS RMM,
Bode % "t & BL AT LA I 3h 4 e {7 B 72 K A% 8 ERP,
ERP 5 APDY0 /M X ZE A 0.98. #RFEWMIFH
AERP 455 89 7] BEHL 2 — R IR K BE R 3hfE
fiRt 45 % . 5 AERP Ml MAP G E . &
WS BRERNEEFL.

CHLEM Ca® B 312 0 15 WL o A 28 5 1 ol
HHshNE. FRIRRBEFZEHHLFN Ca %
EREAEG. SIMRA Cad i T4 Bk T 40 5 5
Ca? E MM LY L BAEEEHEAMBEA ML
AU AL I W3 Ca® BB I FOGE /7. O
L-BEEEA «1C TR Ca® J T4 H ThEE T
E.FENSC #HALMMM. =L L BIFGEE
B (a1, » 5 40 1 80 L 3 (T ) — A& #9 R 7/ ol L
FEM.BEERSRY. XHTAH RT-PCR B
EEAREBRERONHL L HEEE «1CEE
mRNA#ZETH 25 2% . B REHFEH L. T
#%, MAPD .AERP 4. LHEEE S FEHA
BER I, TR TN, HETIHTEEY
MR Ca BEARBYHIERAME R, LIMH 4R
P Ca®' BBER B %0 AR 3Z Sk E Ca® BBt .

LM Ca®" -ATP BERR AR, AT K S B
Ca’” EH BB BN W, 3.0 UG Ca* Fi R
HEEEH. A RFEGHAHFOCINAR Ca® -ATP
B mRNA ZXHMNBASEAS  SUTEHALER
ARE7, Ca’"-ATP B mRNA £k 8 JF A 1]
A LEIGRA Ca B, C' BE—HHEAE
BRR A L BEEE mRNA REA T, Al
Ca® WL, 5 — il ERBEE Ca® -ATP
B mRNA FAFtE, LR R Ca? B8, LA
WHEEBEA C BEMHB G, C&-ATP B
mRNAR Bt F 3 A B B2 Ca® R . B 7ERITER
LERBFEFEMNEL T, OB REERAEH
D 64 i 45 D SEE K L AR A Ca®t @it L B4 K
BHEABRERAURIES Ca®* MUK M &R N8
BBIRMEN Ca®* AR ME,Ca' ' BBIFEALE.

BZ, FBweto Rk R ER B, L AERP 1
MAPD S MR ER A B NFIE. BHERZH
EWMEANEERHZ-MGBHNEK. CHEIA
HELESHEE.CS -ATPHEBEHERE
mRNAKF R AT, B EBHE S FHILHZ—.
MAPHE AR E LA TR EWMEEH, ERHEE
HER B BRERER.
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