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[Abstract] Objective To investigate the relationship between resting heart rate (RHR ) and
carotid artery structure in young hypertensive patients. Methods A total of 663 primary hypertensive
patients aged between 18 and 45 (38.01 + 5.78) were chosen from the First Affiliated Hospital of
Xinjiang Medical University from January, 2009 to January, 2012. Patients under this study were
divided into three groups according to their RHRs: group A (RHR<<70 bpm, n=163) , group B(70
bpm<RHR <80 bpm, n=268) , group C (RHR=>80 bpm, n=232). Data on bilateral carotid artery
intima-media thickness, common carotid artery diameter were detected by carotid ultra- sonography.
Indexes of carotid artery were analyzed by both variance and bi-variate correlation analysis. Results
1) Differences in the blood pressure among three groups showed statistical significance (P<<0.01) ,
with diastolic pressure in group A higher than in group B(P<<0.05) , while both systolic and diastolic
pressure in group C higher than in group B(P<C0.01). 2)In group A, the right carotid artery diameter
was higher than in group C(P<<0.05) and the left carotid artery diameter higher than in group B(P<
0.05) with the left carotid artery diameter higher than in group C(P<<0.05). 3) Significant positive
correlations were found between RHR and blood pressure (r=0.112,0.118) and negative correlation
between RHR and left carotid artery diameter (r=-0.89). However, correlation between RHR and
right carotid artery diameter was not significant (r=-0.075, P=0.068). Conclusion When blood
pressure had an increase, we found that the carotid artery diameter was decreasing along with the
increasing RHR among the young hypertensive patients.

[Key words] Hypertension; Resting heart rate; Carotid artery diameter; Carotid artery
intima-media thickness; Youth

DOI:10.3760/cma.j.issn.0254-6450.2014.04.022

YR B07 . 830011 & AT, BHEESR 69010 BN VSTCRILE KB S  EME) : HBEMKEE-HREERCGRIEMN . HIW); R
#HERDAXARESH fER(EHR)

BIEEE K, Email. zymdxx@163.com



FREFATIRF A% 2014 5F 4 A 3545 43 Chin J Epidemiol, April 2014, Vol. 35,No. 4 - 443 .

= i Fe R T A BRI A b B e U AR BB T
M EE AR R R o E = R B A6 201074
LA RE LB E B —TitEtn . #EORER
EHRLZFRET LGS e Bkl k. BRI
#RORSHMERERFERENTRGRE N
EENGADERBEAR, MMBLORESEF
RliEREERTRENHRED . ETHEOR
X MLE RS, A L BN FER IR RERFER
EWATHIR . BBk I w1 A g 2 S
MR AR AR — AN E O, A HENTE
FRIUEREH ORGP EMHLR

ME5FHE

L BFZERT 4. 3 B 20094E 1 A E20124E 1 H#r
EERIRFE MR BB UER 663 il F4E IR &
PER MR pE B A . ARHE 2000 4F WHO K FAERY R
SFHIBEARE, <45 B EHENFFY, AABEF R
18 ~45(38.01+5.78) % . B 4514, k2126,
B BREBH L RIRFEERELGIE W ORAY .
e B8 B = LR BT VA 95 R 20107 7 LR 2 W
#EY, BIER] B 3 il & i s, SBP =140 mmHg /3K,
DBP =90 mmHg 7 il & (1 mmHg=0.133 kPa) ;
BRARUE - BB I2 W A 4k R 1 5 R (B M I s TR
K P I [ 44 2 P 4% A B 5F ) LSRR I
¥ 2Rk S 20 ILE R R B LR AR
(ELFEREEAE O U BT skt LS ) VI8 1O 2 e
TR (R EA L 0K 4 NYHA LTI EE 54 1 3
V) JRBEMEC R ™5 AR F (IR S 5
ORISR CHEEE. T ~ T EEEESHEM R
K ZEWRFE) SRR &R RR DI GE T #AE
ARARTREWRGRAE B AEES% (I AL > 178 pmol/L)E
IEFEFAT MABLENT s E R R B EE,

2.5 k.

(DB afn & - ¥ B EHEmEP IS
20107 4RHEN, B2 A L FHAR B, 5 min 5B (%
Bk ER &SRB IET, R #EK22~26
cm .5 12 e $AE A, BB O KE, W&k
PLAT I M ) , A Korotokoff 2 1 & #1558 V &7 % SBP
1 DBP 7K, /81K 1 ~ 2 min JUEBIK , & FIK
W & 245 R 2 HIBK(>5 mmHg) , b FF KA, BOF
¥i{E,

QONEBELRY . ZRXEXBFEEMRKE
5 min, i = F0 B EGE SRR dE 12 REGO R, %
B 1 2EC 1003 FA, AV B R-R AT ik

BE,

(3) B sh Bk 45 8 75 K 28 - o A 35 [ HP5500 2
% 0,48 7 U 8 B 3h bk A E P 2B B (CAIMT)
CAIMT & X A E R 1 5 B ER
T2 RIS, A NS E R R, I8l
AN LR, LR 2 1] ) B B A 358l Bk A R
JZ IR 5 43 F 0 B 9 00 3315 3 ik 42 (CADIA) , 1%
.. B Bk v U B Bk 4 XA 3P B K S 4 3
AN E R AT S SN RE, BUL S EE D — S
SEI Bk RAE , MBS sh bk i B RERE S R AR L,
CAIMT >1.3 mm JBEHRIE AL,

(4) AL FRAR AR AR R 2 K N B8 & FPG. TC,
TG .HDL-C.LDL-C.SCr JREZ (BUN) .UA KR
BHEAMUA) M4 /et REEAEHR (24 h
MUA); i & & & A&E , 3115 BMI(kg/em®)

3. 4 R E RO RS 3 Al B
BELDEIORNAH; TOR<DLFE<IOKHAB
;0= KN CH, 45 A AR EHA
EEZ 8

4. Gt 4 B BO8E 2 B ok B3 SPSS 17.0 ¢
. HFERMSEI U (x) IrHEZE (O ER,
HERAFEFHERE, MAFEESSA,RAZ
AN ST AR LR B AR I s 2 I BR] H R
SELFENLBLIT BRI 25047, 40 | P R LU SR A
B 5 . THEBERLRAY KR, P<0.05 HERASR
H¥EN, WEARBMEKFXRZRHAERM
XKoo

g &R

1. — 150 . 3 A 4E % . BMI.FPG.TC.TG.
HDL-C.LDL-C.BUN.SCr.UA .MUA .24 h MUA &
HER TG IHTFE L ;MUA 24 h MUA FEFER
BAFEIESI R (P<0.05) , 4T E Ml Sr BEAS L3
KB R, ZR L% E L. 3HE AN
SBP.DBP B A B A GITFEE X (P<0.01), H
H A BRI AR SBP LL#, Z R B HT%E A
20 A Bzit DBP & T B4H (P<0.05),C 41 SBP /1 DBP
BETFBH(P<0.01), WFEI1,

2. AR BORHA ST KM LR AR
TR CHBETIREHSTISHNERY
TG # B G EME D MRS CREH, BE T
BLXU CADIA BB AR F CAIMT H{E 18 i i a5
(F2), AEBELE RN, HM CADIA HH A H
BT CHP<005),ZEM CADIA¥IHAHF TB



R1 AHFEMERELHBORMAN—BIEIHE (v +5)

FPAERATREAE 2014454 A5 355548 Chin J Epidemiol, April 2014, Vol. 35, No. 4

ZEL K ATER MEEN—RIER

HE Af B4 cdl P O IMEFHEA M T AE"

FER(F) 38.83%5.10 38.00+5.96 3744596  0.142 AL B 3 4H B E ABER) SBP.
BMI(kg/m?) 26.87+3.93 26.85+3.84 27272402 0493 ppp o pkoe ozt e Y (pa
ABEHf SBP(mmHg) 144.53+19.10 140.99+18.84 148.34+23.52*  0.000 0.01) . 2t A 41 DBP % F B 4 (P<
ABEfDBP(mmHg) 96.00+£13.11°  93.16+12.70  98.08£15.66°  0.000 R = = =
FPG(mmol/L) 4954062 4.9140.85 sos+14s o230 0.05),C# SBP M DBP & T B 4l (P<
TG(mmol/L) 2214181 2.11+1.60 236206 0352 0.01), #E.0F5 ARERK SBP.DBP
TC(mmol/L) 4364099 4324091 450£096" 0093 (.01 K (M) F BEEMEL (HE4
HDL-C(mmol/L) 1.0240.45 1.10£0.79 LOA038 0361 w0119 (118, P 4 512 0.005.
LDL-C(mmol/L) 2.66+0.78 2.6240.73 2754079 0.152 - ;
UA(umol/L) 339.883+100.465 340.973+£104.266 356.4414+99.051  0.207 0.003) , 77 e [ L S5 450 bR AT {5 L e ¢
MUA(mg/L) 13784513871 13344412225  16467+16453 o120  JWESEEE, JUH LiEH 8.0 3 =80 YR AT IfL
24hMUA(mg/L)  20.539+15744  24.198+£32.792  27.128+429.555 o0.152 JEIIMBAR. 05 ENFFITHLY,
BUN(mmol/L) 5.143+1.368 5.058+1.455 S311+1576 0199 {HzASr B4H M EKEBAG, A fefgE
SCr(pmol/L) 74.143+18.637 75262419339  78.118+24.105 0.199

B O B0 el 18 %4 i 4 w]

E.-5BHAKE, ° P<0.05, * P<0.01

HMCH(P<0.05) ;34 [E XU CAIMT ¥HEM £ 7
BEGH#EEN(R2) ., FhBKBERBEIIE A 4H
50 #1 (30.7% ) . B 4 68 ) (25.4% ) . C 4 77 %
(33.2%) , FA LB E R TGI8 X (*=3.826,
P=0.148),

K2 ARERORAESTEKESHN R (cxs)

Biah ke AH B4 CH#H P

& CADIA(cm) 0.6731+0.063 0.65920.065 0.658+0.068" 0.086
= CADIA(cm) 0.668+0.070 0.659+0.065" 0.658+0.068" 0.052
£ CAIMT(cm) 0.077+0.021 0.079£0.047 0.081+0.045 0.698
72 CAIMT(cm) 0.078+0.023 0.07910.050 0.081+0.048 0.787

E: 5 AHNE, - P<0.05

3. BB LESREITSENME XN BB 0 R
POl ff if B3 e 3, 1 B0 R 5 B ABA
SBP.DBP 7£ 0.01 7K (UM | 8 F EAEE (rE5
#1247 0.112,0.118, P{H 435124 0.005.,0.003) , i -5 /&
CADIA 7£ 0.05 7K (35U _t &8 2 fi A5 (r=-0.89,
P=0.030), 54 CADIA £ i35, HE R EFEY
(r=-0.075,P=0.068),

Wi

LDEREZWIMEN—NFERE, MEFELR
HREEmEMERERZ " DRMPRESR
Bt & BEBOE B — TR, IR R
B0 AT 2 o S BB RERE AL & AE , e 4 IE Bh Bk
WA E R, ZERA TS,
2007 4= Rk P 185 11 P 5 R PR o IR A 2 S B Bk 45
FA SR AR R I R 338 B R A — T AR 5 2013
ESC/ESH 75 Ifil & 45 55 $2 1 # 5.0 R X0 1 B 1

REA AFIE 0 ; QA B FE X 52 R4
PERES RN RE R BB OZRE
HEZW, WS5BAML  ALBREBRRLERE,
B H A 2T AE AR = F B 4, HDL-C ¥{H
KT B4,

A I R BN CADIA PHEH Wi B .0 %
BB R B, T CAIMT BB A WaEh 5.0 3818
WM My B, #-P2EHRER, AHLM
CADIAMMEE TBAMCH, EREHIHTEEX
(P<0.05);AHAMCADIA¥IEE TC4A, 2R
HEH %8 XL (P<005), BELES LM
CADIA 7£ 0.05 7KF OB _E 5.2 51 A8 % (r=-0.89,
P=0.030) , 54 fll CADIA & A % , (B R % 1)
(r=-0.075,P=0.068) , AL H—LMRAE
5, xR ST 206 B R R tE R MR EFERE,
KM & B LR BE CAIMT H CADIA FAHH%, &
r{E4 500 0.312 10.289, PAHYT <0.01, 5 brME#
Boh RIS HBER NG, HBrRd B8Rk
#r 00 R R UM CADIA A 8 im0 ) i
AP EY , FER MERE CADIA B B0
WHEBORBE, SRNERTTEEN . AR AH
FERER, FRAHRMNBEEZHEE A0 -~88
), WA o] BE RSB kAL G &
Z—L ARSI I X B VISR B , IR R AR T
B, S kR ERER, L CADIAMESEIE
W,

g LR, AR SR E A R INE B E R R
O FR B PR I A BN A S e, TN CADIA A /b
R, 4878 I PR H AN & B 4E B LR AR e LG
R, N5 RSB ER



HAERITRF 252014454 A 353884388 Chin J Epidemiol, April 2014, Vol. 35, No. 4 - 445-

2 £ X W

[1] Guidelines for the Prevention and Treatment of Hypertension in
China Revision Committee. Guidelines for the prevention and
treatment of hypertension in China 2010 [J]. Chin J Hyperten,
2011,19(8):701-743. (in Chinese)
PERBLENKEFEITZERS. FEBLEPEHER 2010
(7). HrdEE i 24, 2011, 19(8) - 701-743.

[2] Zhao SR. Correlation between resting heart rate and left ventricular
hypertrophy in patients with hypertension [J]. Chin J Diffic
Compl Cas,2008,7(3):134-135. (in Chinese)

HUE. B IERESELCFES AL EREXRMAEKET
(7). BexEiR4a,2008,7(3) 1 134-135.

[3] Zhang Q, Qiao P, Yang LH. The relationship between heart rate
and ambulatory blood pressure monitoring, left ventricular
hypertrophy, blood lipids in old primary hypertensive patients
[J]. Chin J Gerontol,2011,31:3894-3896. (in Chinese)
3R, IS, BIAL. BAE R AR MESRE CERSHAME.
ZAEER MK K] P EEFEELE,2011,31:
3894-3896.

(4] Liu P, Wang SJ,Zhang Y. The relationship between resting heart
rate and target organs damage in senile essential hypertension[J].
Chin J Cardiol,2005,33(1):49-53. (in Chinese)

XIF, E3500, H9E. BEE S MERE NS0 REINSHE
EREFORLUEHEI] w40 mERIRE,2005,33(1):
49-53.

[5] Zhang YM, Han YK. Relationship between resting heart rate and
target organs damage in senile patients with essential hypertension
[J]. Chin J Pract Diagn Therap, 2008, 23 (8) : 768-770. (in
Chinese)

KEH AR ZFEENERERECEENSERERE
W (T]. LR BH SR, 2008,23(8) : 768-770.

[6] Lorenzo F, Vicente P, Manuel P, et al. Twenty-four-hour ambulatory
heart and organ damage in primary hypertension[J]. Infor Health
Care Blood Press,2010,10(1) :4-10.

(7] Li L, Jiang YX, Wu ZL, et al. Hypertension, cardiocerebrovascular
disease and carotid atherosclerosis [J]. Chin J Cardiol, 1996, 24
126-129. (in Chinese)

FFLEXEH, GIER, F. B ILERCRMERR S TS
FEEEALL) ). AL ERAR, 1996,24:126-129.

[8] Yao JR,Han WH, Lin YX, et al. Analysis of clinical characteristics
and long-term follow-up in young hypertensive patients [J]. J
Pract Med, 2011,27(14) : 2605-2607. (in Chinese)

EERA SRR, MUK S, 5. HAE RS MR B RIS S K3
BEVFAIT(T ). SEFBE 245K, 2011,27(14) : 2605-2607.

[9] Zhu DN. Physiology [M]. 7* ed. Beijing: People’s Medical
Publishing House, 2008:76—103. (in Chinese)

RKE EBEMI] 7R L5 AR T4 H AR, 2008:
76-103.
[10] Palatini P, Casiglia E, Julius S, et al. High heart rate: a risk factor

for cardiovascular death in elderly men [J]. Arch Intern Med,
1999,159(4) :585-592.

[ 11] Custodis F, Baunhakel M, Sehlimmer N, et al. Heart rate reduetion
by Ivabradine Reduces Oxidative Stress, improves endothelial
function, and prevents atherosclerosis in apolipprotein
E-deficient mice[ J]. Circulation,2008,117:2377-2387.

[12] Tochikubo O, Mizushima S, Watanabe J, et al. Base heart rate
during sleep in hypertensive and normotensive subjects [J].
Hypertens, 2001, 19(7):1131-1137.

[13] Palatini P, Thijs L, Staessen JA. Systolic hypertension in Europe
(Syst-Eur) trial investigators. Predictive value of clinic and
ambulatory heart rate for mortality in elderly subjects with
systolic hypertension [J]. Arch Intern Med, 2002, 162; 2313-
2321.

[14] Mancia G, Baeker Q, Cifkova R, et al. 2007 Guidelines for the
management of arterial hypertension. The task force for the
management of arterial hypertension of the European Society of
Hypertension (ESH) and of the European Society of Cardiology
(ESC)[J]. Hypertens,2007,25(6) : 1105-1187.

[15] The Task Force for the Management of Arterial Hypertension of
the European Society of Hypertension (ESH) and of the
European Society of Cardiology (ESC). 2013 ESH/ESC
Guidelines for the management of arterial hypertension [J].
Hypertens, 2013,31(7):1281-1357.

[16] Liu KY, Liu J. Analysis on effects of resting heart rate and target
organs damage in senile essential hypertension {J]. Clin Med,
2008,28(10):47-48. (in Chinese)

NEHE, N EERONESEHELFERSERETREN
FFR[T]. WERBES,2008,28(10) :47-48.

[17] Zhang ZY ,Chen DG, Zhang L, et al. Thickening of the carotid
artery diameter enlargement and intima-media are two important
sign of hypertension with atherosclerosis [J]. Chin J Circulat,
1996,11(6):337-341. (in Chinese)

IKUTHE, BRI, K F, F. S ARYT KSNERREER
= A ISR B AN B AR R D], hEEIR A,
1996,11(6):337-341.

(18] Wang CY,Sun J, Wang GR,, et al. Relationship between resting
heart rate and carotid arterial intima-media thickness in senile
patients with essential hypertension [J]. J Jilin Univ: Med Ed,
2007,33(1):141-143. (in Chinese)

IEEME TEH .S EFRLERERBORSTEK
P-FBERER KR [T ] FARFEAER  BHRR,2007,33 (1)
141-143,

(19] Qian SR, Zhao BZ, Liu B. Detection of carotid by the ultrasound
in normal subjects [J]. J Med Postgradu, 2004, 8; 704-706. (in
Chinese )

BRI, RED 5. E¥ATSRBENEREX(T]. B2
WS A4, 2004, 8:704-706.
(e B #1:2013-10-13)
(E3Comie . HR)



