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[ ABSTRACT] Aim  To study the relationship between Ca’*/calmodulin-dependent protein kinase IV ( CaMKIV ) in
Xinjiang Kazakh populations and patients with essential hypertension (EH). Methods Based on case-control study,
70 patients with EH and 65 subjects with normal blood pressure were selected from Hankazi township of Xinjiang where Ka-
zakh people live relatively fixed. By physical examination and questionnaire, basic data and blood samples were collect-
ed. Serum CaMKIV level was detected by using double antibody sandwich enzyme linked immunosorbent assay. Re-
sults Serum CaMKIV level in EH group was significantly lower than that in normal blood pressure group (P <0.01).
There were no correlation between serum CaMKIV and total cholesterol, triglyceride, low density lipoprotein cholesterol ,
high density lipoprotein cholesterol (all P >0.05). There were no correlation between serum CaMKIV and systolic blood
pressure (SBP) , diastolic blood pressure ( DBP) in the normal blood pressure group.  There were negative correlation
with SBP, DBP in EH group, more obviously correlated with the latter (r = —0.291, —0.381, all P<0.05). CaMKIV
had more obvious correlation with patients whose diastolic blood pressure was no less than 100 mmHg (r= -0.411, P<

0.05). Logistic regression analysis showed that higher serum CaMKIV had evidently protective effect to essential hyper-

tension (OR was 0. 930, 95% CI was 0. 909 ~0. 952). Conclusions Serum CaMKIV has independently negative cor-
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relation with EH of Kazakh populations in Xinjiang, and it is an independent factor of EH.

LV 55,55 8 2R 1 MO P R O IV (Ca®t
calmodulin-dependent protein kinase IV, CaMKIV ) 1E
S AR O A5 T ) — 0, & Ca® (RS S
PR — A S, BRAEF R 2 IR T2 A
JERGE, AR ESMIFFE K LA CaMK IV A £
A5 R & PR 1L (essential hypertension , EH )
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Fa(#) 47 % £ =90 mmHg(1 mmHg =0. 133 kPa) ;
QEHFRAEATMIER £, T A RMEFEMABEE
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fRm ANE AR, R R AEE <6 MA A,
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1.2 —MERE
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1T & 1K iU 45 % (body mass index, BMI) , | 1 & 7] ##
A5 ~10 min, fL & &0 & A% 4% BB (2011 B f &
MEHE) I HELERARRFFEN SR AR
MEFMEIRUMKEF 1 FME S5 TN
B e kg B4 KR, BRI & 18 F 1 min,
B3 RMERTFHE,
1.3 & FEIErRE N

TN #H = A A #E Bkt 5 mL, 33 4000
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AR A & 2 [E B2 (total cholesterol, TC) | H
i = B (triglyceride , TG) 1% % & fg & & f2 & B2 (low
density lipoprotein cholesterol, LDLC) & % & ff & &
fB & B ( high density
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1.4 & CaMKIV il

R LB AU Y1 B BOR IR A 8] 32 B CaMK
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FEEH,
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SLAEAR ¢ 436 3 Wilcoxon £ Fr A6 36, 11 %% 4K % A
X° K365 4 & M AT K | Spearman A % 4 H, P <
0.05 4 ZFARTFENL,

lipoprotein  cholesterol

2 # B
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Jir P vy M 2 0 A AT 1 5 0 R T 4
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Table 1. Comparison of baseline data in the two groups

SH SRR RIE AL
(n=70) (n=65)
B () 37/33 33/32
HFR(2) 59.86 +9.82 56.82 +9.55
BMI(kg/m’) 27.12 £4.49 26.37 +3.65
TG (mmol/L) 1.19 £0.51 1.11 £0.54
TC( mmol/L) 5.37 +£0.78 5.24+1.18
LDLC( mmol/L) 3.09 £0.79 2.97 £0.86
HDLC( mmol/L) 1.80 +0.36 1.87 +0.54
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£ 2. mAME CaMKIVAKFE[ M(QL,QU) ] 1401
Table 2. Serum CaMKIV levels in the two groups[ M ( QL, 1301 °°
120F e ©o ©
QU) ] I’a 110}
| %k CaMKIV (ng/L) £ ooy
i 9of
D e v R 2] 70 74.65(67.40,81.87)" B 8or
& 70_
MEIEH 4 65 123.78(105.86,168.99) 6ol
50|
a}y P <0.001, 5 ML 1E % 240 H# 40 . )

2.3  Spearman fHX D

I EIE B 2017 CaMK IV ZKSE 50k 46 1% 47k
FE K- TEAH &M 5 I M i i e 4 0 3 CaMK IV 7K
S | & o s KT 52 60RO 4 R T i
FEA % BEAT I . = 100 mmHg 543 R W2, 15
CaMK IV /K - 5 &7 5K ' = 100 mmHg B4 5 P 5 An
B P4 I 7 CaMK IV K5 TG, TC,LDLC K&
HDLC 7K ToAH R (£ 3 Fir4 B 1-3)

% 3. & CaMKIVKES I & IE % H & 35479 Spearman
XS
Table 3. Spearman correlation analysis between serum

CaMKIV levels and index in normal blood pressure group

EiE0D rH P i
e (mmHg) -0.081 0.519
& 9% (mmHg) 0.02 0.877
i = EE (mmol/L) -0.204 0.103
SUBE E (mmol/L) -0.141 0.263
LDLC( mmol/L) -0.08 0.525
HDLC ( mmol/L) -0.117 0.353

% 4. & CaMKIVKF5REH S MELHEIEIRH Spea-
rman 18X HESH
Table 4. Spearman correlation analysis between serum

CaMKIV levels and index in essential hypertension group

E =L r {8 P1{H
W4 i (mmHg) -0.291 0.015
# 5K (mmHg) -0.381 0.001
&9 =100 mmHg -0.411 0.014
#5KE < 100 mmHg 0.15 0.391
Il =5 ( mmol/L) 0.063 0. 604
L JIEE P ( mmol /1) 0.139 0.251
LDLC( mmol/L) 0.145 0.23
HDLC ( mmol/L) 0.009 0.939
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Figure 1. Relationship between serum CaMKIV and dias-

tolic blood pressure
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Figure 2. Relationship between serum CaMKIV and systolic

blood pressure
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Figure 3. Relationship between serum CaMKIV and dias-

tolic blood pressure=100 mmHg
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Table 5. Logistic regression analysis

HAR Bfi SEfH x> OR{A 95% CI PE

CaMKIV -0.072 0.012 38.035 0.930 0.909 ~0.952 <0.05

3 i1 it

ST S LA R T VG I et 0 e R RS 5 R
B, ol A5 b X80 0L K A LR AT B AT 2
b VA I T M DX A % 5 e IR AR R
1 36.5% , i T IRVIE A A DU 4B IR R (I &5
58 30.2% 29.2% )1 M BE R IE Z LLE 4RO A
e FEAE S, FE 2 BE AR AR AN AL X L R
IHBUIR I AR, H 3 251 30 W B e TR AR
RT3 L 25 09697 RN 30. 2% , 1AL 9. 9% , it
T 2010 45227 i v B 7 ot R 42 D =R 30. 6% 177,
DR LM WY T R D 24 P 5 LR 1 A6 3000 5 3 4 T A AT

55/ R 2R 1 M S M 2R R ( Ca®* / calmodu-
lin-dependent protein kinase , CaMK) J&—28Z I HEM)
A 2R RO P 0 2R R, R T 2 R R R R
R SR 3 5 I A 1 5 A R A T
AR R AR, A R s T ATV
PURPS e ErR RS T AV = Rh2e R Horp
CaMK I w2 , MR MEIRA, BATHFRIAN,
CaMK IL {5 5 R G AE O EARH ) SO WLAB R Bl if
PO 0 2B sk O LR Y &
AR J rhok G SR AT CaMK T /R i AN T
H AE O B HL TG RN R R LS ; CaMK IV 5
wED M TF CaMKIV 5 SR FRIE M 2 R B¢
MR g,

o5 IR A A g LR 1 A 52 4 B, H RTRIF9E 22
IHRZ RN G N Z KB R R,
ARBIFSE S BN 5% 5 e AR rP R o ot R A 35 35 L &
852 | 5 RN ST B 5% v AR AC B Y
TA T I A A —E, HEI AT e 5 G 5 R A Y
R T B AL A SR 5 , 33X th 1T il M 5% v I 5
I TR I R R 22— EAR A shi S g
OB AR 5 | Kk B = 3 ok A 3 Jikoks B A
P Rs AR | $2 7R AT LA F S X A 1 T i A B E AT R
o S it B 45 Framingham O A 5 s 42 3R TR
A HTZEINS A CaMKIV 1510491334 T/C PA%
HRZBM Sk ET A B, X—%H

O mAEBERBKRER, H T 8UE CaMKIV 5 ik
PR I A AE G, Santulli 288 JE— L4600 T A
b 1510491334 T/C FEH Z 8 E 8K 5010, K2 B
WHH LS CaMKIV 35K T FReA %2,

ARWFFEXT 135 110G B 5 i AHE LG CaMKIV 7K
FHEATAR A58 & B, 5 1 1E R AL AR LG B B 5
T R P v IR BB 3 I CaMK IV 7K SF- B 5 B AR,
$E7R CaMKIV K- FEAR AT B8 5 8 il R R A AH G, AR
IR T e NG % 5 i S & P R IR BB TG TC
LDLC 7KF-34 AN [A) R B B T i, 13 CaMK IV 7K
Sl R £ ok R B AR G, T i R GE B 4L O v
CaMK IV 7K °F- 5 W 4 | &F 7k F JC AH G M, W21
CaMKIV/KF-# 5 TG [ TC \LDLC TCAH M . Logistic
[0 43 B 7, CaMK IV 2 55 I Fe () 2 7 O 4 TR 2%
HAARZAEG [ N R, A5 &AL 50
fGR R 2 BMITG [ TC 25 7E W4 vh 22 7 4t it
B BN TERG % s g A I i A 3L & AR
%, Xt P I 41 LLET 5K . = 100 mmHg Sk 5
AT )G R, I3 CaMK IV /K F 547 5K & =100
mmHg AAH M AN &, 55 Santulli 25 BF 58—
e, HEMN NS CaMK IV 7K S B AR 1T BE -5 5 1l FE 434
AH—35, PRHCAG I 1M % CaMK IV 7K S X5 25 1f s 4 79
Bii 2 B — R I R X

ARBFFTSE FF M CaMK IV 7K - 5 05 5% 52 ik
R PIAH G (R S 5 I kM e 1 AR AL
AN, AR SR nT R . DCaMK IV 5410 4 iz
A — 4 1k A & [ (endothelial nitric oxide synthase,
eNOS) B LT B2 M 1T eNOS 154k, i NO A 5 fe
AR EE A, 5 350N B 57 4 D R R4 A2 a2
IR A R AR B AR Levy S5 W ST & BLSL B/
LN J2 4515 G 1Y eNOS Serl 177 B R 1k 7K S B AR,
eNOS & PEFFAR, X 28 i Jz 4 i CaMK 1T KA
Z R AN S N A0 CaMK IV 2635 7K - F il
PEREAA O, i o Pk 2 S50 /N B CaMK IV 3£ [ &
Bz /N BN B2 40 D eNOS 3E A B 4] I, @
CaMK IV 7K B AR AT LAfef 5 1 1 58 2 300 o S 2%
BE Santulli 25 5256 % B 6 N A /N R B
A P S 200 B i BES RS, 220 = B a) o P IE
JE 318 AN H /N B H BT 8 UK, 9 LA 3 e A U i
T8 CaMKIV 7K P 1] R 5% o e JAE & 2 g iR 3
B2 B 400 R AT DA, X PPA D M e i R
WL K48 S IR 254 — s LS 2 X,

ZE LTI I IR Bs AR R IZ AT I CaMK IV K -
RAARR A N TR 2R A7 B 300 T8, DA R I 5 i %) B0k
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R BOLER, TR AR R, KT
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R 22 BB Z 8] AT 58 LA 4 )i B4 i I SR By
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