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H 2865 MAPDy, & MAPD, %% C 284w L 203E ¥ (P <0.05) ;5 T, ¥4, T, ~T, 8 H 22 MAPD,, MAPD,, 81 2.3 %k (P <0.05) ; /£ & A
rHE L L 28 C 2049 MAPDy, F= MAPD, £ F3) R4t F &L (P >0.05), it ZkE A& £k T TAE Kk MAPD, #=
MAPD,, , iX 7T f8 5% 338 hn ot 4 K F K A R 0 AL

[£8217] HE4ek ;M tEBln,; BRI, &8 FM

[hESHZES] R614.2 [ c#kdRiRmE] A [XEHS] 0253-4304(2016)08-1058-05

DOI:10. 11675/j. issn. 0253-4304. 2016. 08. 02

Effect of dexmedetomidine on ventricular monophasic action potentials in isolated heart of rabbit
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[ Abstract] Objective To explore the effect of dexmedetomidine on monophasic action potentials( MAP) of myocardium in isolated
hearts of rabbit. Methods Langendorff isolated heart perfusion model was established in 18 adult New Zealand rabbits. The models were
randomly divided into three groups after 15 minutes of perfusion with Krebs-Hensleit(K-H) solution with 6 hearts in each group. The normal
control group(Group C) continued to be perfused with 37°C K-H solution for 60 minutes. Low-concentration dexmedetomidine group ( Group
L) was perfused with K-H solution containing 25 ng/ml dexmedetomidine for 60 minutes. High-concentration dexmedetomidine group ( Group
H) was perfused with K-H solution containing 50 ng/ml K-H dexmedetomidine for 60 minutes. Monophasic action potential amplitude
(MAPA) and maximal velocity of O phase ( Vmax) of three myocardial layers in left ventricular anterior wall were recorded at 15 minutes
after perfusion(T,) ,at 15(T,),30(T,) and 60 minutes(T,) after additional perfusion. Then 50% and 90% of monophasic action potential
duration( MAPD,,/MAPD,, ) were calculated. The incidences of early afterdepolarizations, delayed afterdepolarization and arrhythmia were
also recorded. Results There were no statistical differences in myocardial MAPA or Vmax among different time points( P >0.05). At T, ,T,
and T; ,MAPDs, and MAPD,, of Group H were longer than those of Group C or Group L(P <0.05). In Group H,MAPD,; and MAPD, at T, ,
T, and T, were significantly longer than those at T, (P <0.05). At each time point, there were no statistical differences in MAPD;, or
MAPD,, between Group L and Group C(P >0.05). Conclusion Dexmedetomidine with higher concentration can prolong MAPD,, and
MAPD,, ,which may be the mechanism of increased arrhythmias risk caused by dexmedetomidine.
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AT RFEIRE 2 —FORT B o2 B IR AR 2 IS
R, HAT RAF BB R PSS AR T, DA R
(9 JEF A A R R 43 1 RR T B 25 )
Z— o AFURUTAR A UL SCHR 5 HET LA 2L QT 1] 9] 4
KL ESROHIERET ARk SRR R
RIS ST N 2 E = ISy S
FEPRAE MBS 2o AR BT B T AR AT BF 9 R 0 2
AT FEATIROE M2 KT 1.9 ng/ml 15, i3 v JLAS
e FE T AR E , AN P S BRRE AT SEFE IR AE 103 4 14 K
R DR, F AT AT S5 FERK A T A B
OB AR, AT S BOO R W I A . AT
WLEE A S FEIRE o 8 A e 2 JUL BAH B0 1 FRL AL ) 2T
PAART A7 SEFEIKE 5 1RO 2 1o JIE L A BRBIL R

1 #R57EE®

L1 s aaem RAFEEBETE AR 18 2,4 ~6 4
J1US  MEMEANFR AT 2.0 ~2.5 kg, 53N EERLR 504
SRt SR IS SCXK(#5)2012-0001, AL
il % Langendorff &5 14,0 Ik #E ALY 5, SR HIBELEC 7 3%
TR S oy IR X IR (C 41) AR A STk 4
(L&) Flk A RFToE 4 (H 4) 541 6 2

1.2 SEedrik ST REASRESEIKTES TR 300 Urkg,
P HE 28 30 me/ kg, BRESE RS , T M BGO E, ET
4°C Krebs-Hensleit (K-H) &8, K-H o3 ALk
118 mmol/L G ALH 4.7 mmol/L £ /K A HEEE 1. 2 mmol/L,
TR 2 4M 25 mmol/L R — & 41 1. 2 mmol/ L S AL 45
2.5 mmol/L.10 mmol/ L 4524 s BC ] J5 ¥ « 43 531l Bk BOAH Xof
IO J5 e ) 25 R AT 2E A% T 1000 ml 28 087K, — 30 i
— B, DI B0RE R B 6 2 mol/ L 6 R e
WEIHE R W pH (EIH = 7. 35 ~ 7. 455 5 S W5 94 B 4 19
K-Hy FH g 40t 8 )5 &, BC A . 8% S ik T4
34 Langendorff 3¢ & (1 i JRFHRR AR W) BHECA R
N, ZS-GL1056159) , H 95% E S M 5% —FALKIE &
S K-H KT 37°C R A7 IR 96 26 i 47 3 1
FE )TN 8. 82 kPa, WU IR B S 16 70 %8 i BE 7 H)
A A 3 20 % WL AR S A HL A3 (monophasic action
potential , MAP) 53 5 HI A , P 2 LB 52 2 N JBE )2 , AP
JEHRCE T IR, B ZE | P E O ILIE S AR ] R
H2 mm, 2% B E T E S KRS, R BL-420F
AL RE IS 50 2R 48 (AR 8 B AP AT R 7)) [ 20 %
7505 {iy BE A IR 2 (epicardium, Epi) . # )2 ( mid-layer
myocardium, Mid ) . N i 2 ( endocardium, Endo ) .(» ]l
MAP, iif[6] % £ 0.1 s, U8 3 # 80 450 Hz, 39 25 4
1000, 3 20356 R H] 37°C K-H #-F-AFHE 3 15 min J5,
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L REERETE & 25 ng/ml A5 ABIKAE (V1518 Hig = 24 i
AR F L 45 . 14070232 ) ) K-H ¥ 60 min, H 21 7
FET 50 ng/ml 47 L HEHKE 1Y K-H ¥ 60 min, 38 i3 15 if
il e Az A il K-H Gt 37°C

L3 WRaeAR ST M 15 min(T,) (4RELTHE
{15 min(T,) 30 min(T,) F1 60 min(T;) Hfics% HR A
3 )20 ML MAP, 3 )220 38 LA A I ) 5 2 22 0 g S A
MAP (8UE , BOLF BEIF R A0 % 3 R0 = JLRAE
BhAF |, AV 3§ I ( monophasic action potential amplitude,
MAPA) .0 5% K 2 % 1k 33 K ( maximal velocity , Vmax )
DL S 50% 90% 1 546 3l 4 L {57 B A& ( monophasic
action potential duration, MAPD) , 43 ] 375 iy MAPD,, Fll
MAPDy, ., e 5% L3015 B B 3R J5 Bl S O 2R Y &
AL

1.4 sitF o W SPSS 20.0 F i 758140 o
HHEORL (v £ 5) 3, 411 HoBOR 501K 38 07 259
L I L3S Bonferroni ¥, A P <0.05 22554t
-3

2 #F R

2.1 FHEHE ERGRBISERTHRL AT
18 LR G B A0 AR 78 43S il £ Ly, 3 21 B ks
IS 7R 7 S 6 3o o v 24 T 0D B L S 3R S B A K
O R,
2.2 3ABHRSEEMAERILRT —KHEL K
M BEALBE B S5 B 3 R 4R 3 J2 0 E MAP %
TEH L 3 4K E SRR SR A BB 2420 TE 5 8, I
FEA LI AR P O AU B B S R L HE R S R AR LA
RO B R A O RTE R 3 A B4 2 E |
RAESIA T 5 3l VR U G N AR SV 5:21)572
W HE SR J5 R AR ) S A% 4 AREE AT AR AR, 5 C A L
21 LA H 20 B0 VE F A i R B B T C 4 & LA )
YRR 22 AT IR
2.3 343 B HUMAPA ¢ T4 O WLTE R [R] S ] o5 A
MAPA [ 0#58, 225 TS (P >0.05) . WLk 1,
2.4 3483 ESHU Vmax 69 B4 O JUEEAS [F] B[R] A5 A
Vmax (Y HCEL, 2R EGe i X (P >0.05) . W& 2,
2.5 3413 ESHLMAPD, % MAPD, ¢ %4t 5 T, B
#,T, ~T, i} H 241 MAPD,, & MAPD,, B i 4E - (P <0.05) ,
FET, ~ Ty, H 411 MAPD,, Jx MAPD,, 5 C 411 L 41 E
(P<0.05) ;76 2 AN Bf 18] 5, L 415 C 41 i) MAPD,, Fil
MAPD,, [b#52, 26 57 o Ge 3T 2 L (P >0.05) , W33 I
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0 E 0 EB.D A NN ga.n g .01 P~ P P
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LS SRy WAL OO g f g U O e
0 05 L 05 10 I e T S 0 0.5 1.0
BfiE (ms ) ) (ms ) BfiE] (ms) £9iE] (ms ) ghial ( ms )
E L 21 Mid F L 44 Endo G H 4 Epi H H 4 Mid I H 2 Endo
1 2520 3 )20 00 MAP B2 R A2 1L
F1 34HiE3 ROAEREREF MAPA EEE (x +5,mV)
lL‘,‘HJU% ZE%'J n T, T, T, T; Fﬁ Pfﬁ
Epi CH 6 11.031 £3.24 11.466 +2. 144 11.800 +£2.570  11.902 +1.856 0.147 .930
L2 6 10.376 £4.524  11.272 +3.069  11.653 £2.985 11.015 £2.963 0.145 .931
H 4] 6 9.635 +2.649 10.501 £2.062 9.320 +£3.160 9.945 +1.401 0.262 .582
F1H 0.231 0.256 1.365 1.217
Pl 0.797 0.777 0.285 0.324
Mid C4H 6 13.163 +2.772  12.550 £3.324  10.006 +0. 859 10.252 +1.239 2.998 . 055
L4 6 12.272 £1.860  13.691 +2.584 9.881 +3.205 11.360 £3.135 2.030 .142
H 4l 6 9.911 £2.651 10.460 £2.547 9.135 +2.589 9.031 +£2.489 0.375 LT772
F1H 2.416 2.046 2.416 1.390
P 0.123 0.164 0.123 0.279
Endo CH 6 13.496 +2.264  12.711 £4.441 15.290 £6.054  10.371 +2.686 1.452 .258
L4 6 14.595 £3.433 15.192 +5.293 13.899 +4.823 11.051 £3.324 0.483 . 698
H 41 6 11.913 £2.276  10.263 +4.431 11.777 £4.092  10.721 +£2.004 0.507 . 687
F1H 1.479 2.089 0.735 0.093
Pl 0.259 0.158 0.496 0.912
#2 3 AE3 RONERFIME A Vmnax B (x£5,mV/ms)
lL‘,‘HJU% zﬂ%u n T, T, T, T, Ffﬁ Pfﬁ
Epi CZH 6 3.919 +0.396 3.941 +£0.497 3.901 +0.436 3.367 +0.475 2.096 . 133
L 6 3.937 +0.551 3.967 +0.607 3.587 +0. 466 3.825 +0.765 0.483 . 698
H 4 6 4.152 +0.614 3.770 +£0.226 3.475 +0.356 3.567 +£0.893 1.677 .204
F1H 0.362 0.309 1.049 2.096
P1H 0.702 0.739 0.375 0.133
Mid CH 6 4.051 +0.362 3.763 +0.547 3.601 +0.535 3.389 +0.407 2.119 . 130
L4 6 3.883 +0.447 3.854 +0.353 3.599 +0.340 3.732 +0.471 0.632 .603
H 4l 6 3.968 +0.307 4.031 +0.555 3.919 +£0.283 3.944 +0.279 0.099 . 960
F1H 0.300 0.452 1.269 3.035
Pl 0.745 0.645 0.310 0.078
Endo CZH 6 3.982 +£0.397 3.677 +0.248 3.890 +0.511 3.897 +0. 867 0.328 . 805
L2 6 4.095 +0.403 3.884 +0.315 4.097 £0.400 3.771 £0.535 0.890 .463
H 4 6 3.696 +£0.611 3.837 0. 164 4.177 £0.329 3.923 +0.245 1.720 . 195
F1H 1.096 1.126 0.745 0.109
P 0.360 0.350 0.491 0.897
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JIL‘HJU% éﬁj’?'] n To T] Tz T3 F{E Pﬁ

Epi C#H 6 114.033 +10.386  114.617 £9.571 114.430 +9.530 113.810£9.100  0.009  0.999
L4 6 115.867 +8.772 125.744 £9.475  123.956 +23.474  123.627 +15.780  0.478  0.701
H# 6 120.761 £8.799  147.744 £9.108™ 151.572 +8.437™ 154.494 £9.916™ 17.483 <0.001

FAY 0. 830 19.350 9.395 18.863

P 0.455 <0.001 0.002 <0.001

Mid C#H 6 125.880 +4.157 128.600 +4. 876 126.967 +6. 147 127.033 £5.277  0.282  0.838
L4 6 124.061 +5.253 130.017 +6. 649 119.922 +8.576 124.383+9.330 1.775 0.184
H4l 6 126.756 +7.011  157.778 +13.065™ 161.628 +14.451™ 166.056 +13.776™ 12.707 <0.001

F 1§ 0.437 20.412 28. 020 37.164

P 0.654 <0.001 <0.001 <0.001

Endo C#H 6 115.787 +8.434  112.777 £10.951  112.302 £9.941 112.798 +7.430  0.177  0.910
L4 6 114.528 +5.747 118.156 +9. 121 115.422 £9.308  120.103 £10.379  0.504  0.684
H4l 6 123.100 £8.921  153.020 £15.433™ 151.317 £6.281™ 152.069 +13.396™ 9.446 <0.001

FAY 2.098 19. 496 37.613 22.935

P 0.157 <0.001 <0.001 <0.001

HHAH, 5T, B ,a P<0.05; 7EM RIS 5, 5 C 4 ,b P <0. 05 7E MR ) 5, 5 L 4 Hedss e P <0.05,

x4 34183 R OINERREE SEE MAPD, EE3 (x £5,ms)
‘[L‘HHAE éEJDJ'J n To T] Tz T3 F{E P{E

Epi c4l 6 159.000 +14.389  160.086 £14.389  159.921 £14.623  159.884 +15.294  0.007  0.999
L4 6 153.889 +8.060  166.450 +15.211  161.633 £14.169  169.344 +16.267 1.393  0.274
H#l 6 162.994 +6.867  197.539 £7.927™ 204.728 £10.010"™ 214.050 +20.082™ 19.805 <0.001

F A 1.175 15.054 22.512 16. 489

P 0.336 <0.001 <0.001 <0.001

Mid C#H 6 155.621 £21.271  156.718 £20.533  156.078 £19.988  156.889 +21.082  0.006  0.999
L4 6 153.250 +8.245  17.1785 +12.071  173.383 +21.125  173.200 £22.424 2.221  0.117
H4l 6 167.461 £9.825  210.183 £18.143"™ 214.061 +18.985™ 216.656 +18.321™ 11.554 <0.001

F {8 1.691 14. 670 13.222 13.074

P 0.218 <0.001 <0.001 0.001

Endo C# 6 154.361 £23.059  154.784 +21.529  154.271 £20.529  154.473 £17.780  0.001  1.000
L4 6 148.801 +8.869 159.072 £3.590  158.267 +11.322  162.167 £14.724 1.827 0.175
H#4 6 167.143 £9.445  209.333 +21.407™ 206.078 £33.208" 206.456 +11.477™ 5.448  0.006

F A 2.275 17.921 8.963 21.319

P 0.137 <0.001 0.003 <0.001

H: 5T, i ,a P<0.01;5 C41b#,b P<0.01;5 L4 [k ,c P<0.05,
F Al 0 3, 31X — 4] R B TP T Na ™ Py

RIS &

QT [EYIEAE QRS SfF Q WA fi 2 T PR FI| 5
LRI 25 TR Y (R BE , A0 28 LA DA T 46 % v 251 £k
B AL RO 2 RS B IR) o QT i 2
AT LAV R B S O I R i) 2 O S L 2 =
Byt T 5 T 5 2 BRAREAE ™ B A bR A )
Ve A 2RI T LU T 2595 iSO ik QT [ 3 3 <
(ARG R 2 A PP o TSR IRl — B0 3 RE 3 R0 L
HAT AT HERR DU B P A PE 3, PR AIE S 56 i 7 v i
MAP {7 F*[R]— 5 % BERE W imT , [A) 4590 5% 3 J= 0 % )L MAP
Fe iRl IR 22 B e fiR . PRI, ASBIFSE 7 i vl A R 43t 1
il A SEFTIRE V70 28 LA B R A i A 5 AR A it
e, B BEAE A A7 SSHEPRE 215 1T DLERAE A o= L
T A=A A

ABIFFE L R 7R, O WUAE AN [R] 5 8] 55 f) MAPA K¢
Vmax {9 LB, 2257 G2 E L (P >0.05) , $2/n it
L 2Hif ) H 4, 47 S HEKE Xt 3 JZ 0 L MAPA 1 Vmax
IR JC 2 5 . MAPA 5 Vmax 3% 57 e 4 /2 3h A/ £

TLITEL, MAPA Vmax {4 K/ = 2R DUl E i i o
R EFERRE AT O AL 0 A L AbiE 3.

BeAh, fE & A RFE S, L 25 C 4l a9 MAPD,, Al
MAPD,, tb#¢, 22 RS H#E X (P >0.05) fHET, ~T,,
H #H1#) MAPD,, S MAPD, % C #H 1 L ZHAE K (P <0.05)
PERA IR E BB B S IR K H 41 3 )20 1 L MAPD,, 1
MAPD,, , RFHEA 58 52 A B 7R, 8 W] 1 vk 32 A SR 4T K 7T
DARE R0 38 WLEH A 37 S AR AR . Poelzing 25 AFF 93 %
I, 0 7 v I 28 WL 4% BT 3% 422 28, 11 43 (connexin 43,
Cx43) Fikmi/b , Cx43 ik T I J5 K- T 200 LA A R) 2% 4
K, 3% 5 E A B AR IR AT OC . Cx43 7 T0 LA Bl /)
FEA A FABERC LA B 18] FL A5 5 AL 25 5153, R IE
O WU T AL B AE ) F BRI 24 R, — B3Rk R 5k
SPECC U AR I AR K A DR H . BRI, A S FEIK
SETTBEE ST T 0 Z L Cxd3 DT I K0 28 LB FE o7
IHRE , 2 T A O e o, kO LAY H A RS Y 52
M55 R Cxd3 A AR FRATE 55,
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BWAL43.7% " ABFTEL R B 3 6 (R G
10 A A B ) LIS g 2 SE 4 1 f3i], A 22 2 491, 2
HR92. 1% (35/38) o Bl I 18] 228 1, 22 ] Rt A7 ]
[T Gl

ARSCEER B, ik 3 BN i i 205 15 4 3R
PR B RE A OR , N LN A 3 AN A 6 A
124> i 3 4R R ROV B AR R R, 22 S A ity
H(P<0.05) b 1A A B ARSE 4 M AN RS fie
&, ST A A A A 3 DA B DL R AR, E Ay
A AN 56 I D0 R W A R AR, R FE 2 46 A o
185 12 A B ARFE A 2H AR, DR 2 0

B N AR R H AL S8 i 38 2 7 3k ml A 2%
B AR5 1 OUA B T UL D ROV A 5 B Y
FowiEE A S T e AT I AN TR T
SR L i Bz T SRR D ANE 5 A JE T A sk 2 Ty
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