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ABSTRACT OBIJECTIVE: To study the effects of dexmedetomidine on ventricular arrhythmia in myocardial hypertrophy model
rabbits and the expression of calcium ion/calmodulin-dependent protein kinase II (CaMK Il ) in myocardial tissue of rabbits.
METHODS: The rabbits were randomly divided into sham operation group, model group, dexmedetomidine low-dose,
medium-dose and high-dose groups (10, 25, 50 p g/kg) , CaMK II inhibitor KN-93 group (10 mg/kg) , high-dose of
dexmedetomidine+KN-93 group (50 pg/kg+10 mg/kg), with 10 rabbits in each group. Except for the sham operation group, other
groups received abdominal aortic coarctation to induce myocardial hypertrophy model. After surgery, administration groups were
given relevant dose of dexmedetomidine or/and intraperitoneal injection of KN-93; sham operation group and model group were
given constant volume of normal saline intravenously, once every other day, for consecutive 8 weeks. After last medication,
programmed stimulation was used to induce ventricular arrhythmia. The induction rate of early posterior depolarization (EAD) and
tip torsion type ventricular tachycardia (Tdp) were recorded. Left ventricular ejection fraction (LVEF) and left ventricular shortener
fraction (FS) were measured. QT interval, transventricular wall repolarization dispersion (TDR) and transmembrane 90% action
potential duration(APD90) of endocardial and epicardial cardiomyocytes in wedge-shaped myocardium were recorded. The ratio of
heart weight to body weight (HW/BW) and the thickness of left ventricular wall (LVT) were measured and calculated. The
cross-sectional area of cardiomyocytes, mRNA expression of ANP and BNP as well as protein expression of CaMK I and p-CaMK Il
in myocardial tissue was measured. RESULTS: Compared with sham operation group, the induction rate of EAD and Tdp, HW/BM,
LVT, mRNA expression of ANP and BNP and protein relative expression of CaMK Il and p-CaMK II in cardiac tissue were all
increased significantly, while LVEF and FS were decreased significantly; QT interval, APD90 of endocardial and epicardial
cardiomyocytes were all prolonged significantly; TDR was increased significantly, while cross-sectional area of cardiomyocytes
was increased significantly in model group (P<<0.05). Compared with model group, induction rate of EAD and Tdp, HW/BW
(except for dexmedetomidine low-dose group), LVT (except for dexmedetomidine low-dose group), mRNA relative expression of
ANP (except for dexmedetomidine low-dose group) and BNP (except for dexmedetomidine low-dose group) as well as protein
relative expression of CaMK Il and p-CaMK Il were all decreased significantly in administration groups; the levels of LVEF
(except for dexmedetomidine low-dose group) and FS (except for dexmedetomidine low-dose group) were all increased
significantly; QT interval, APD90 of endocardial and epicardial cardiomyocytes were shortened significantly; TDR and
cross-sectional area of cardiomyocytes (except for dexmedetomidine low-dose group) were decreased significantly (P<<0.05); the
improvement effects of dexmedetomidine high-dose group were significantly better than those of dexmedetomidine low-dose and
medium-dose groups (P<<0.05). Compared with dexmedetomidine high-dose group and KN-93 group, the improvement of above
indexes were all more significant in high-dose of dexmedetomidine+KN-93 group (P<<0.05). CONCLUSIONS: Dexmedetomidine
can reduce the induction rate of ventricular arrhythmia and improve myocardial hypertrophy in myocardial hypertrophy model
rabbits, the mechanism of which may be associated with down-regulation of CaMK Il expression.

KEYWORDS Dexmedetomidine; Myocardial hypertrophy; Ventricular arrhythmia; CaMK Il ; Rabbit
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9 5'-AAGGGAGAACACGGCAT-3" , F il 51 ¥ ¥ 51 Hy
5'-CAGAGGATGGGAGTGACC-3' , 7 ¥ i Bx K J& hy
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GGGTAAGAGA-3', N5 #1741k 5'-GGACAGGAC-
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Tab 1 Effects of dexmedetomidine on induction rate
of EAD and Tdp in myocardial hypertrophy
model rabbits(n=10)

Ei] EAD, % Tdg, %
AL 0 0
fme 100° 100°
FERE IR A 90*"* 90
FERME R R 80** 707
HEORE R 2 60 507
KN-9341 40 30
FERE A RN-93 4] 2010 1077

T SR, " P<0.05; SRR L, "P<<0.05; 54735
FEMKE R A LA, *P<<0.05; 15 KN-93 41 Hh4% , “P<<0.05

Note: vs. sham operation group, * P<<0.05; vs. model group, ‘P<<
0.05; vs. dexmedetomidine high-dose group,*P<<0.05;vs. KN-93 group,
=“P<0.05
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(P<<0.01), SHERIZH P, A7 EHEMKE b R i 4 N
KN-93 21 A7 FEHE K E 77 i +KN-93 4 X % LVEF . FS
¥ T4 (P<<0.058( P<<0.01) , HAT &HEIKAE il i
2 53 i A RO E PR R AL (P<<0.05) . 5474
MK 7 v 7 4 A KIN-93 40 L 55, A7 STk e vl i+
KN-93 41 % 4 LVEF . FS ¥ & 3 7} & (P<<0.05) , 1 Il
K1,
3.3 AEFEMEXGAREREEZR % QT EH] . TDRFA
A SMEC AL APDIO B 2401

ST AR Hed , BRI G QT (R AT AN
UL APDQO #4 i 2 %E K , TDR i 1/ (P<<0.05) . 54
BRI A, A7 SEFEMOE AL s R AR KN-93 41 5
FEFEIKAE = ) +KIN-93 41 28 %2 QT I AN AL AL
APDI0 ¥ i} 2 45 , TDR 2 it 298/ N (P<<0.05) , H A3
FEWK E 4 QT i) 4 . TDR 2 4 354 Tl N T4 23
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A. LVEF
40—

T BRI A
AR
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FHEZ AL I 4tk +
KN-93
Eil
B.FS

S EPARL A, *P<0.05, " P<0.01; SR H A, "P<
0.05,“P<<0.01; 575 FEFEIKE i 7l i 4 Ho 42, *P<<0.05; 5 KN-93 41 [
#,9P<0.05

Note: vs. sham operation group, “P<<0.05, **P<<0.01; vs. model
group, “P<<0.05, “P<<0.01; vs. dexmedetomidine high-dose group,
*P<<0.05; vs. KN-93 group, “P<<0.05

1 AEFEREIOABERE K% LVEF FS B %
Mg (x+s,n=10)

Fig 1 Effects of dexmedetomidine on LVEF and FS in
myocardial hypertrophy model rabbits (x * s,
n=10)

FEKE AR A, Y ML L APDIO 24 8 20 T4

AT EMRFI R4 (P<0.05) . 547 &0k E sl 4

FbA , A5 26 FE MK 5 F)HR+KIN-93 ZH %8 % QT [A] A AT A

AP L APDOO 34 B 25 47 %, TDR & 35 /) (P<

0.05). 5 KN-93 4 H ¢, 47 JEFEMKE i 71 i+ KN-93 21

F A QT A A A L0 L APDOO #4) i 2 45 45 (P<<0.05) ,

W2,

34 BERKEXCALREZREEZRE HW/BW LVT B

=AU

SRFARA L, B K L HW/BW LVT ) i 2%

Thim (P<<0.05) . SAEAYZ HA, A7 SEFERRE P L fl

ZHFI KN-93 41 A7 SEFEMK 2 /5 57 2+ KN-93 2H 5 S HW/

BW LVT ) i Z &A% (P<<0.05) , H A7 SEFEMK & i 7

H R AE AR W E R T A LA E R (P<

0.05). 547 SEFEMK w4 FN KN-93 41 Lh A, £ 35 4T

K 5 7 77 R KIN-93 4H % % HW/BW \ LVT ¥ i 2 [ A%

(P<<0.05), 1L 3.
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®2 AERREMOCNRERERS QT EH . TDR
R SMEOALAPDIO UM (x £ 5,n=5,ms)

Tab 2 Effects of dexmedetomidine on QT interval,

TDR and APD90 of endocardial and epicar-

dial cardiomyocytes in myocardial hypertro-

phy model rabbits(x +s,n=5, ms)

. X APDY0

A5 QTH TDR Wi W
BFA4 304+ 12 45112 268+11 21610
enikil 42416 87+ 11" 3B 28611
FFEHRE IR A 401£19° 74197 359£15° 26716
GERER AR 36849 13 06157 205+18"
hERRERARA W31 53£10% 01487 0449
KN-9341 38+ 14 5048 30648 209416
GEEREEARAKNGA 31812 4349 289+ 130 2154 10%

TF: ST ARG L, *P<<0.05; SRIRIZ 4, "P<<0.05; 547 3
FOORAE R 4L H AR, *P<<0.05 5 5 KN-93 41 HuA , 2P <<0.05
Note: vs. sham operation group, “P<<0.05; vs. model group, "P<<
0.05; vs. dexmedetomidine high-dose group, * P<<0.05; vs. KN-93
group, “P<<0.05
®3 AELKEXNCAREZEEZR % HW/BW FLVT
KM (x+s,n=>5)
Fig 3 Effects of dexmedetomidine on HW/BW and
LVT in myocardial hypertrophy model rabbits

(Xxxs,n=5)
A5 HW/BW, % LVT,mm
BFARL 021£0.04 3584083
eai| 0.38£0.02° 5824095
HFAR A 035£0.05° 5414078
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group, “"P<<0.05
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Fig 2 Micrographs of the effects of dexmedetomidine

on cross-sectional area of myocardial cells in

myocardial hypertrophy model rabbit(x400)
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Fig 3 Effects of dexmedetomidine on cross-sectional
area of myocardial cells in myocardial hyper-
trophy model rabbits(x +s,n=5)
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Fig 4 Effects of dexmedetomidine on mRNA relative
expression of ANP and BNP in myocardial tis-
sue of myocardial hypertrophy model rabbits
(x+s,n=5)
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Tab 4 Effects of dexmedetomidine on protein relative
expression of CaMK Il and p-CaMK I in myo-
cardial tissue of myocardial hypertrophy mo-
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