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LT AT 8 JEI AR P RGN O BRSO R A FNET SR A N 42 (Teft ventricular—internal dimension systole, LVIDs ; left ven—
tricular—internal diastolic diameter, LVIDd) | 22 /0> 25 W 45 FI&T 5k R I 2L (left ventricular end—systolic volume , LVESV ;left ven—
tricular end diastolic volume, LVEDV) \E/[,‘%%ﬂ’mlﬁj\ﬁ(left ventricular ejection fraction, LVEF) \Etﬂ‘ﬁﬁiﬂﬂq&?ﬁ$(left ventricu—
lar fractional shortening, LVFS); 7% f7.0>% B 1w 5% (left ventricular mass index, LVMI;right ventricular mass index, RVMI) ; West—
ern blot £l CaMK Il K HOWEAYFGANEOL , S5 5R ST AR (n=8) LL4Z , HF 41 (n=10)LVIDs .LVESV ¥ 7+ (F=21.082, P<
0.001;F=14.178,P=0.001) ,LVEF .LVFS 48 BF#{K (F=103.766, P<0.001 ; F=62.953,P<0.001) , LVIDd .LVEDV JCHH I8 24 5% ; LVMI
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Expressions of calmodulin—-dependent protein kinase Il in juvenile rats

with heart failure and the valsartan intervention
WU Yao,YI Qijian, JI Xiaojuan ,JIANG Kunfeng
(Heart Center ,the Children’s Hospital ,Chongqing Medical University)

[ Abstract]Objective : To explore the effects of valsartan on expressions of calmodulin—dependent protein kinase I (CaMK II) in juve-
nile rats with heart failure (HF). Methods.HF animal model was established by abdominal aortic constriction(AAC) in 3 week—old
SD rats while sham operation group was established. Four weeks later,rats with HF were randomly divided into 2 groups: HF group and
valsartan treatment group. Rats in valsartan treatment group were given valsartan through direct gastric gavage everyday while those in
HF group and sham operation group were given placebos. Eight weeks later, high frequency ultrasound was employed to measure left
ventricular—internal dimension systole (LVIDs) , left ventricular—internal diastolic diameter (LVIDd) , left ventricular end —systolic
volume (LVESV) , left ventricular end diastolic volume (LVEDV) ,left ventricular ejection fraction (LVEF),left ventricular fractional
shortening (LVFS) of rats. Left and right ventricular mass index (LVMI,RVMI) were calculated. Western blot was applied to detect
the expression of CaMK Il and subunits. Results ; Compared with those in sham operation group,LVIDs and LVESV were increased
(F=21.082,P<0.001; F=14.178 ,P=0.001) ,LVEF and LVFS were all significantly decreased (F=103.766,P<0.001; F=62.953, P<
0.001) , LVMI was increased(F=13.272,P=0.01) ,expressions of CaMK Il were increased by 1.95 folds(#=7.541,P=0.026) ,expressions
of CaMK I subunits (85+3,) were increased by 1.93 folds (F=7.042,P=0.029) and expressions of CaMK Il 8. was increased by 1.93
folds(F=6.714,P=0.045) in HF group. After the treatment,no significant difference in LVIDs,LVIDd, LVESV,LVEDV,LVEF,LVFS,
LVMI and expressions of CaMK Il was found between valsartan treatment group and sham operation group (>0.05). Conclusions :
Expressions of CaMK I in juvenile rats with HF are increased. Valsartan can improve cardiac contractile function of rats with HF,
which may be associated with reduced expressions of CaMK Il in ventricular myocytes.
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lum, SR)_ #5345 ZKELLE O J1 555 (heart failure, HF)
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Ca* channels, LTCC) . > JE #3221 (ryanodine recep—
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E TR ey Ny N VY e M ) L L SN et
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1.2.1  HF sl sr Koy el SD Mtk 4h B, 3 S
(80 +10) g, 10%/K-A4 (0.3 ml/100 o) & I pRIEES , AR
MBYE T, E—JEFEIE R O R A 1 I A T
FRIRBHE /NG A 85 S IR, 52 47 22 R I8 £ Bl Ik AT 4 4 B A
Bk L7 0.5 em b E Bk B R 6 S RPAT TR
FEK, GG 4 5 FARLZEEEH, Wil 6 543k 0, [FRS
ST AU B sk, AG5HL. RE 3 dNLIEHER
(8 JT UIR)HLARIBIT . RIFH 4 JP¥ATIE E 8k s Rk
FRACR T 5, MR B AL R AR VR T Rz 25, BRI 7 SR
Ja: (DHF 4 B AT, 4 J8 BEFLEB T WU (2) 1k
SPAL L AUPIA 30 me/ (kg d)T9E H 4525 3097 4 )8 )T
R BT TR 48,
122 ARJFMES B AERGIN AR H WL BRI
B R RS REEL, ARG 8 JEE .08
P WA SR O RE SRR 12.5 MHz, 33 100 mm/s,
AR RN A A2 FL KO- i MBI £k s S0 34~
ORI 22 O AT IR K I N AL (left ventricular—internal di—

astolic diameter, LVIDd) , 2.0 & W45 K B N 4% (left ventricu—
lar—internal dimension systole, LVIDs) , 70> & &7 5K R A FH
(left ventricular end diastolic volume , LVEDV) , 220> ZE W45 K
Z5 B (left ventricular end-systolic volume, LVESV) | Z7.0> % 5
1fil. 53 %% (left ventricular ejection fraction, LVEF) | 720> 25 8 4l
45552 (left ventricular fractional shortening, LVFS) HCHAAE
123 OEEENE  FREES , EETT R IO IE ,
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1.2.4  Western blot 7387 BUNRFEM A0 20 LS R
B2y 100 mg L, TURA RS 78535 , I TR 2 1 2L i
W 500 pl (P24 B ORR & Ui B 1 ml ¥ R (Lysis
Buffer) A 10 wl BERLEGMHIF], 1wl 2 BB H A 5 wl
100 mmol/L. PMSF) 53¢, #1210 000 r/min,4 “CEJL> 5 min
Jr e LS. BCA T 8 R

R 109%SDS-RINMTEIEENE , & 55 B FAE, 29 70 pg,
e EL ALK E, 2 TR S 0.22 pm B ISR &
TR 1 h & 3%4 T E AR Y Tris 222 R WL (tris—
buffered soline and tween, TBST) % CaMK IT —$(1:1 000),
PKEN 4 CRERE A, TBST =il FEERE 10 min x 3 4, A
PR it 44k ) A 106 1) £ T SR — Bt (1:5 000) , = i N 5
JR 1 h, TBST % F UM 10 min x 3 3K, i F b5 A ECL
RFN T A, SR Quantity One—4.6.2 #AFFEFT UK /5%
LI R A5 3 B T (Gause model trace) (INT x mm) ,
LIER 2R 1 Gause model trace/GAPDH Gause model trace [t
(B S R A L AR K
1.3 %ito#r

fdi 1] SPSS 19.0 GeitARAFHEAT 43T o TR BER LA EL =
FrfEZeE (v £5) %R, 3 AL ENRE DEEB OIIEE .
0% TR AL CaMK T B FOW 28 1) e 3k Z2 4 LU BER FH B R
RIS, HMP LECR ] LSD— v, K237k =0.05,,

2.1 —RRAME

It 36 R4 RATIE EalkaizE A, Hrh 26 R4 A
BRSO FET N 28%,, HUMIHA S5 HFARLTICT,
HF AR BB LE, 5 IE, WG shmisd L <
AN VRED AT T AR B R (P<0.05) (% 2), TE
SRR HF 20K FRZR T HH BT AR R 57 7 I
M, BRSO, FET RO RS JE AT SR B AT i
T ) R A AE R K T a5k Fe a5 40 5 Ik A % i
IREFRAE
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AJg 8 Ji, SIFARH (n=8) MLt ,HF £ (n=10)LVIDs
LVESV ¥ i 14725 (F=21.082, P<0.001 ; F=14.178 , P=0.001 ),
LVEF, LVFS 158 i B A% (F=103.766 , P<0.001 ; F=62.953 , P<
0.001), IMLVIDd, LVEDV JEHA i 22 53 ; i VM HH A (n=8) 5 &
FARUAE , ZFTGHEIFE X (P>0.05)(F 1. E1,),



— 910 — BERERKZER 2013 £5 38 H5 8 #1 ( Journal of Chongqing Medical University 2013.Vol.38 No.8 )
F1 SHHROLENRWERTRIOLIIBELEE (x+5)
Tab.1 Ventricular diameter, ventricular volume and cardiac function in three group (x s )
ol ik (n) LVIDd (em ) LVIDS (em ) LVEDV(ml)  LVESV(ml) LVEF (%) LVFS( %)
SV 8 0.56 +£0.13 0.22 £0.10 0.46 +0.27 0.04 £ 0.04 92.39 £5.51 61.58 +10.48
HFZ 10 0.61 £0.12 0.39 £ 0.09° 0.58 £0.33 0.16 £ 0.12° 72.10 £5.02* 36.50 = 3.95°
BFARA 8 0.54 +£0.09 0.20 £ 0.07 0.41+0.21 0.03 £0.03 93.94 +2.95 63.37 £6.97
FAH 1.630 21.082 1.604 14.178 103.766 62.953
P1H 0214 <0.001 0.218 0.001 <0.001 <0.001
P H 0.339 0.001 0.397 0.003 <0.001 <0.001
P {H 0.797 0.652 0.718 0.712 0.512 0.632
Pyl 0.224 <0.001 0.225 0.001 <0.001 <0.001

TE: G TARHLLEL a, P<0.01: 8V ST ARELEL, P> 0.05; TIFT LSS R, PE S0 5 HE A HE Py E S0 2 ST AR
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Fig.1 Representative M-mode images of transthoracic echocardiography in rats at 8 weeks after operation
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HF 720 E F w84 (left ventricular mass index, LVMI)
TEARJE 8 JRHAR D A K il T ARG B & e (F=13.272, P=
0.046;P=0.001), E!L‘)%ﬁ%?ﬁ‘ﬁ(right ventricular mass in—

F=7.042,P=0.029; F=6.714,P=0.045) ; Z5i P 3H 40 5% T AR LH4H
b, CaMK [T 3825 55 G2+ L (P>0.05) (K 2),

ARYbIHZH HEFZH IR TAR4H

62kD(y) —
dex, RVMI) JC I & 22 5 (P>0.05) ; 4 vb HL 41 5 18 AR 41 1 58 kD (5t 35) — i i
55 LVMI RVMI 2% R4 e 578 X (36 2)., 56 kD(3.)= ’
®2 SHPROEESHEH (x=s) 3TKDGAPDH i i S
Tab.2 Ventricular mass index in three group (x +s )
1% ™= =x F=7.541
s 1%k CE L LVMI RVMI frsias rron
P=0.065 =0 .
(n) (e) (mgfe) (mefe) 3.0 - P=0589 P=0.077 WAGVLIIL
b3 A 8  355.80+4392 189x0.19° 0.86x0.15 o P=0.026 P0SSS g etk
& 55 a  P=0029 sy
HF4 10 350392942  2.11£029  1.04£0.19 f‘; a & fEFAL
I
RFARA 8  38431+21.57" 1.73+0.12* 0.92+0.10 &= 20 A f:ggg
F{H 4.588 13.272 3.469 B o5 P=0.060
B P=0.862
Pl 0.043 0.001 0.075 = 10 - P=0.045
P 0.726 0.046 0.019 ?j . !
Pt 0.095 0.166 0.464 '
0.0 4
P, {H 0.039 0.001 0.094 CaMK T (3,439 3,

5 HF 4, a, P < 0.05; 470 IR ST AR L, P> 0.05;
WO ARSI, P VDA 5 HE 4 O3 Py (R SRV 3HZH S8 TR
2 HOA; Py A - HF 45 TR Hed

2.4  Western blot ##] CaMK [l & 3t 38 A & ik
DL ENIPE CaMK I CaMK 1 P H (8,48,) .8 #
KBRS T 5 1.95.1.93 1,93 1% (F=7.541, P=0.026;

a, GRFARLE P<0.05 (n=4) s P HLEETR Py fH S0 IHAL
5 HF 41 HCA P, (6 SR00 041 5 08 TR 41 e Py (8 HF 4158 T
R HbAL
B 2 Western blot #ill &4 RO EALLAM A CaMK I
RETEKFRIE
Fig.2 Expressions of CaMK |l and its subunits in ventricular
myocytes in three groups measured by Western blot
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R e AP AR B AR, AR AR 7R, U
REAT M Lo WU L P 386 A= FAE K, BELIBT O 28 T A
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