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HE.HH W RILES R T AL f iSRG 8 el -4 e9kit, ik #2014 56 A -
2016 4 7 A i A8 09 NE iU & 260 44 AL, 5 IR B 14 R 4 % 95 30 A A 89 4 e )L & 200 4] 78 4 3
WL, SRR 24 h 3h A v, B SR IRE AT S0 3 R0 o B o 35 AR R i ofe B AXGH RS B an IR B T A
— & £ A Pearson A Ib AT IEREILE s BT FARAE S ISR ISR e T A e ke A, G5B WLE)L
T E S RR 0 49474 £ (SDNN) .4 5 54F RR 8] #1-F 394449 474 £ (SDANN) . 23 484% RR ] 412
£ 6934 77 . (RSMSSD ) F= 4 5447 1 RR A 4% /& £ 49T 346 (SDNN  Index ) % s & % F- b 48 AR 34948 T 2+
W21 )LE (P <0.05) ; MLE L)L 64 91 A e Bg A M 3547 o B2 B B2 (TC) 2B Hid (TG) RAKE B A5 & & J2 B
B(LDL-C)A4E¥ 3 TR E, 5 E EIE a2 EE(HDL-C )4 24k T3 B 4L & (P <0.05) ; I 4L
F 04 o 3 i B 4w L B T 9% & (Leptin) AR 35 & (APN ) Fe il 5 B2 45 6% & 4(RBP-4) 42K T B4LE, a4
# 6(1L-6)4% & T B4LF(P<0.05); Fe )L F 495 & K FH 4547 SDNN.SDANN.RSMSSD % SDNN In-
dex K-F 5 Bg AR M ISAR RIS e JL B T & ¥ A E A BEMAMH(P<0.05), 4it EHILESEEFHEL
ARG AR R R IEIF ta LB T A2 R G aA A, L B e FEOLECHRF T ELZRA,
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Correlations of heart rate variability with lipid metabolism and
adipocytokines in obese children®

Jing-yang Zhang', Xiao-xiao Cao', Hong-xia Wen', Rui Yang?
Wen-juan Wang', Chong-liang Wang*, Min Li
(1. Heart Function Room, 2. Clinical Laboratory, Wuhan Children's Hospital Affiliated to
Tongji Medical College, Huazhong University of Science & Technology,
Wuhan, Hubei 430014, China)

Abstract: Objective To analyze the correlation between heart rate variability and lipid metabolism,
adipocytokines in obese children. Methods Two hundred and sixty obese children in our hospital from June
2014 to July 2016 were selected as observation group, two hundred healthy children in the same period were
taken as control group. Twenty-four hour dynamic electrocardiogram was used to obtain the index of heart
rate variability in two groups. Blood lipid metabolism and adipocytokines were measured. Pearson test was
used to analyze the relationships of heart rate variability with lipid metabolism and adipocytokines in obese
children. Results heart rate variability indexs such as standard diviation of NN intervals (SDNN), standard
diviation of the 5 minute mean cycle lengths (SDANN), root mean square of successive differences (RSMSSD),
standard diviation of NN intervals index (SDNN Index) were significantly lower in observation group than those
in control group (P< 0.05); peripheral blood lipid such as total cholesterol (TC), triglyceride (TG), low density
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lipoprotein cholesterol (LDL-C) levels were significantly higher. high density lipoprotein cholesterol (HDL-C)
was lower in observation group than in control group (P<0.05); serum adipocytokines such as leptin (Leptin),
adiponectin  (APN), retinol binding protein-4 (RBP-4) were lower in observation group than those in control
group, interleukin-6 (IL-6) was higher in observation group than that in control group (P< 0.05); Heart rate
variability indexs including SDNN, SDANN, RSMSSD and SDNN were in direct correlation with lipid
metabolism indexes and adipocytokines (P<0.05). Conclusions There are direct correlations between heart rate
variability and body lipid metabolism, adipocytokines in obese children. Obesity is an important cause of

abnormal heart function.
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JIE JRE 2 22 i DR it P g 7 8 S LE R
Pt ARG DRSSP e i R SR AR SE
PR I KB e R R S oo s , B T LEEAE
B SRS BB GG K, o >95% )8 T Halifk
B, B HE AT IR A M ez sz 5 80
G R LI R A K R T R B O R, A
RN, NEMELEALE LR 7PE (heart rate
variability, HRV )it 2584 HRV fE% iz A2 J8 Kz Bl 32
JE 28 TP SO G R (RO T AR EJLEE HRV
HOASPALRII T ARG, 75 N AR ARSI
JLE 27 SRR 5 i R A R SRy AR B 5 1y
FHOEHE , B 7RI AR A5 A 17 40 B X I Jo LB

AL SHFE RO R
1 #WETIE

—hg &Y
YEHL 2014 4F 6 H -2016 4F 7 A A B WGA R AL
L 260 BiI7E S , N AARE : DAY <18 JH
% O AR AR IR I 20% K DL I QR IE &
BHNE R AR o HEBRPRIE : O ERARpR K AR
T AR AL R R s OFE ™ F O B SRR RS 2
REREAT ; P F B Sfe e s BRI M ;
O e B s A0 T B B A S v e A& T 9 ok
T @ F s h WY o) BRI A AR e 2 32 92 1 $2 7l
(e RR JLEE 200 fI4E Jxd BEAH , A A TRl R 1
WMEL )L 55 145 ], L 115 )5 4R 1% 3 ~ 14
%, F-34(8.94 £ 1.17) % ; R 5 45 £ (BMI)24.01 ~
29.73 kg/m?, 3F-14(25.38 + 3.12 )kg/m?, XFHEZH JL# . 5
£ 109 ], Lotk 91 i) 5 A% 2 ~ 15 %, F-1(8.79 =
1.34) % ; fR 45 50 (BMI)23.13 ~ 29.25 kg/m?, *F- 1
(25.17 + 3.55 )kg/m?, PILIBFITXT 1R AF#S .BMI
{Hr Fi 2 G4 L (P>0.05) , A W] Hetk .
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B E 2K F/F 8 00~9 : 00 =YK H 7 8 : 00~
9 : 00 [ 24 h ZhZ0 HLU L TR RAR SRR bR
Lo RR 6] 47 #E 25 (standard diviation of NN
intervals, SDNN) & 5 438 RR [ -3 1 AR 22
(standard diviation of the 5 minute mean cycle

lengths, SDANN) \ 2= AH 4B RR 8] 2 25 9 4 7 AR

(root mean square of successive differences,
RSMSSD). 4 5404 Py RR [a] 3] 5 i 22 ) F 24 1

(standard diviation of NN intervals index,SDNN
Index) .
1.3 BERAEER

PRI TE XS G Rk (25 IR AP S bk AL 2 mil, 2R
FH4 A B A A o SUIH[E B (total choles-—
terol, TC) . =t H-i (triglyceride, TG ) i & 5 2 14
fE#EE (low density lipoprotein cholesterol, LDL-C)
il 2 B B 2 1 IH RE B (high density  lipoprotein
cholesterol, HDL-C )45 i 1 CifiHE b o
1.4 BERFHREEF

PR A0 G SR 25 B A bk I 2 mil, =5
T A | B0 e BT R A TR e O il MK H 28
W B0 2 JHE v g s 4 P Rl 9% 3R (Leptin) IBERER
(adiponectin, APN) . 942 6(interleukin 6,1L-6)7#
s ZE A 85 1 4(retinol binding protein-4,RBP-4)
T
15 HitEFHE

G HT R SPSS 20.0 G i T84, iHE Bk
PR+ bRiE2E (x £ 5) 3R, AL IA] FA ¢ K56 5 AH G
437 FH Pearson 74656, P <0.05 R 22 38 Gii12%

2 R

DETRMEER
WEL2H J L5 SDNN .SDANN . RSMSSD &z SDNN
Index &5 LR AR SEMEFE bR EIMC T X E L3, 2 7
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B4 E X (P<0.05), W1,
2.2 BEHRAEHEER
gLl L R ZNE MR A s bR TC. TG K&

LDL-C & & T i 4 JL# ,HDL-C & &K T Xt
M LE, ZR A G #E X (P<0.05), W2,

2.3 PERFARERETFEE

WEELH L A I35 i 05 40 PR 7 Leptin APN &
RBP-4 &AL T X FRZH L3, IL-6 7 5 T4 R4
ILE, 2R A G E X (P<0.05), L3 3.
2.4 tEXMSH

2 Pearson Ko & L, AEPE )L 2E AY 0 3R A8 S 4

®1 FAMRNKOETREERKFILE

F5: SDNN .SDANN .RSMSSD % SDNN Index 7K -5
BRI A SR I 4 R S e AR LA G
P, W3k 4,

®2 MAMRMRABERAGERSEILR

(mmol/L,x£s)

415 % TC TG LDL-C  HDL-C
WL 260 3.94+045 1.02+0.15 259+0.34 1.12+0.17
XJRREH 200 3.17+0.34 0.76+0.08 1.92+0.25 1.29+0.16
t1H 6.38 5.73 7.09 6.83
PiE 0.29 0.34 0.023 0.27

*3 WMAMRMRHEHAREFESELER (xzs)

ms,X +$ -
(ms,x5) A g e APN/ -6/ RBP-4/
B (pg)  (ugml)  (pg/ml)  (pog/ml)
o s SDNN SDANN ~ RSMSSD  SDNN Index —
WMEH 260 7.38+0.81 5.28+0.79 12.83+1.74 3.02+0.34
WEE4] 260 12327 +14.95 114.38 + 13.05 26.74 + 3.01 46.48 +5.09
THEZH 200 11.93+11.85 8.92+0.97 9.72+0.95 3.76+0.45
XHEZH 200 135.95 + 15.94 127.66 + 15.79 31.53 + 3.42 53.76 +5.88
i 782 8.09 735 8.94 A 7.28 6.14 8.04 5.23
P 0.019 0.011 0.021 0.008 Pl 0.016 0.022 0.012 0.029
x4 HXMESW
- SDNN SDANN RSMSSD SDNN Index
= ol Pt ol Pt i Pl i PiE
TC -0.627 0.011 -0.658 0.012 -0.653 0.014 -0.632 0.012
TG -0.598 0.017 -0.623 0.015 -0.675 0.013 -0.715 0.007
LDL-C -0.723 0.008 -0.707 0.009 -0.596 0.015 -0.588 0.018
HDL-C 0.586 0.013 0.643 0.013 0.713 0.007 0.564 0.016
Leptin 0.653 0.011 0.669 0.011 0.654 0.011 0.673 0.013
APN 0.709 0.007 0.713 0.007 0.612 0.014 0.714 0.009
IL-6 -0.672 0.009 -0.645 0.012 -0.764 0.003 -0.732 0.005
RBP-4 0.587 0.021 0.574 0.017 0.653 0.016 0.657 0.011
3 it AR IEPPZETE MR =0, A B SR i) L3E A QB L

HRV 27 iz WA JaR S I 22 St 22 (1) 3% 1k B -
KZ, NRRRNH S A AR 8 AT #3803 e
DigeJe i , A Wtk SE AL E AR FE S8 HRVE,
JLEAK KB B 3206 MR RN kAR
b, HRV A5 H [ B¢ 5, B E fh 28 D R f 40 %6
AR SRR R, HE PR AT R 5 O R AR AR /N
JE PR J LB Co D BB AR A i 322 S R 2 — B L3
() HRV A7 Co D RE W I LS Jre A o D %) ]
B8, SDNN.SDANN.RSMSSD & SDNN Index /& HRV
SRR, FEUE AR /MR A E PO AL

FEAY HRV FEFRIEA T, & PSR ZH JLF# Y SDNN
SDANN .RSMSSD }z SDNN Index 7K 34 &A1 , 158 B
BBk LB A7AE A E 28 B IRAN Z TIRE I AL, 5
T E I 45 R —E

REJE 5 L3 0 AR S Rp it S8 2 (B A5 A 9K
&R, B = s S HcE AR B s k2%t w2
JLEERIRR BT R bR & S T, A SR ) L
) TC.TG M LDL-C % &% ,HDL-C & & # A% -
TC.TG AIfRFAHUAR N SRR A GPIRAS , 555)1] B
WFFRIESE e D AR E R K9 TC TG, LDL-
C S A [ BEEAE L3 ) R B IR X BN AMIFFE Y
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UESZ =5 7K P19 LDL-C ] 334 Jin s bR 8 Jik o6 e ki £
OERG GELCR ) & AR 3R, IS S iF 58 45 H LDL-
C Jesh ks RERE AL [ 3 37 fE R R . HDL-C B4 7E
TATIR ARG 5600 SRR AR AL S5 &
AR B AASE, AT RES s U B B Fis 4 5 E
AR DL A TT A R IR LB IR A S
B B NR A, R R WA o 2o B AR D B AR R o
WA R PR BRI, 35 S M0 B L35 A A g 5 g o
— I HER
BITARAR R AR 7 B £ o, et iR i 4141

Sy UAIT R AR I, ik R SR RE R K AR )
FHIG . Leptin APN Y4J& T AR i 2 2 Re S i 15 4t e
DK, Leptin ] 34 fin B8 2 R i 10 il Mg s 200 B 45 12
A B F AL A 1A T R s APN B AT 101 R E 2
I UE T R AU SR A TR R T A S i
BAKE9, 1L-6 \RBP-4 J& TR I 20 U5 S IR 1y
AR T, BRIGEI 0 5 4 e AR 2 FROR PR 11 A
JEE M IL-6 2 E/KF. RBP-4 248 E R A 1YFF
SMREZE N, BT R RBP-4 = 5 R
WREE B NERER SC R DI, AT LA B i 2t e
D& A TR, & POLEEZH FR Y N3 Leptin
APN & RBP-4 45 M1%, IL-6 &5, WESE AR i
M F2 5 LB LA SRS W K™ E
JEEH WA ] S B

FAEANERE L2 HRV 5% 5 BARNE 2 B2 1Y
KR AL AL LE R HRV $545-5 AR
W A0 R A T A D 43T, 48 Pearson
6 % B, B L A 0 R AR S5 P 45 AR SDNN
SDANN .RSMSSD % SDNN Index 7K-F- 5§ it igi+s
B SR A0 R 7 B YA e A O 25 A
PUFE56, IR LEE 0B AR SARRIE S ML R A gl 2
JE 0 AR PR 7% et (B A7 A B AR GO R B A
SEJLE L IRE R B EERE A

& % X #:

[1] CHEN SR, CHIU HW, LEE Y, et al. Impact of pubertal de-
velopment and physical activity on heart rate variability in over-
weight andobese children in Taiwan[J]. J Sch Nurs, 2012, 28(4):
284-290.

[2] #he%. MERE L AEA=R D = SHARICHE B S RTINS R

FX[J]. TR 2 BE A4, 2016, 22(13): 1438-1441.

[8] 2K, Fihi—, B, 55 A 4GE SXE T A AR O 2688 S M Y
R[] AR AE R (BE2F AR, 2014, 40(5): 1093-1096.

[4] REZVAN K, DABIDI ROSHAN V, MAHMUDI S A. Short-term
heart rate variability in asthmatic obese children: effect of ex-
haustive exercise and different humidity conditions[J]. J Sports
Med Phys Fitness, 2015, 55(11): 1390-1396.

[5] kA, THLL, FPERK, 5. &F A %A R 2 RORE IR B e R
L BRAR SRR M), AL EE R 244k, 2015, 36(9): 1058-1061.

[6] ALTUNCU M E, BASPINAR O, KESKIN M. The use of short-
term analysis of heart rate variability to assess autonomic function
in obese children and its relationship with metabolic syndrome[J].
Cardiol J, 2012, 19(5): 501-506.

[7] IPAR N, AYDOGDU S D, YILDIRIM G K, et al. Effects of syn-
biotic on anthropometry, lipid profile and oxidative stress in
obese children[J]. Benef Microbes, 2015, 6(6): 775-782.

[8] ERIFE, B E. HERE LR CoE B 0 22 AR IE S AT B 3 Y
FHAEA]. HE 44, 2011, 26(21): 3253-3256.

O] =Wl BWa, B/hz, % 4 JHE sh &5 A s hilx e s >
AEARRR S A 5 BRI 2R ). T ELE B R 2F 2%k, 2015, 34(10):
994-997.

[10] Efstr, s, T8, 55, MR AR T ZH 2 UIR D5 40 ML A+ mRNA
ik PR AR RN K 2 ZORE B (A DCHERR 5T [J]. TP
HEPRIF AL, 2014, 22(7): 630-633.

[11] VERDUCI E, LASSANDRO C, GIACCHERO R, et al. Change

in metabolic profile after 1-year nutritional-behavioral interven-

tion in obese children[J]. Nutrients, 2015, 7(12): 10089-10099.

LASSANDRO C, BANDERALI G, RADAELLI G, et al. Do-

cosahexaenoic acid levels in blood and metabolic syndrome in

obese children: is there a link[J]. Int J Mol Sci, 2015, 16(8):

19989-20000.

HABIB S A, SAAD E A, ELSHARKAWY A A, et al. Pro-in-

flammatory adipocytokines, oxidative stress, insulin, Zn and Cu:

[12]

(13]

Interrelations with obesity in Egyptian non-diabetic obese chil-
dren and adolescents[J]. Adv Med Sci, 2015, 60(2): 179-185.
[14] XT57%, SChE, SEAEAF, A5, JLFE ML B s 40 M A 5 AR AR
KRR 4 SGHR ). A T A, 2012, 33(9): 1025-1028.
[15] Biher, shisesk, BAks, 45, BRARH (B]AS /2 08 7 40 X 43 W 25 L
SREREAR SIS SR [, LIRS R iR (R4 R ), 2013,
33(3): 359-362.
[16] Adipocytokines concentration and metabolic parameters in obese
children[J]. Pediatr Endocrinol Diabetes Metab, 2011, 17(3): 145-
151.
TASCILAR M E, CEKMEZ F, MERAL C, et al. Evaluation of
adipocytokines in obese children with insulin resistance[J]. Turk
J Pediatr, 2011, 53(3): 269-273.

(17]

. 82 -



