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Correlation analysis of lipid metabolism and heart rate deflection point in 7-12-year old students residing at high altitude/
KONG Haijun™, ZHOU Xia, WANG Fenghua, ZHU Yuanbao, LI Xinlong. * College of Sports, Kashgar University, Xinjiang Llygur
Autonomous Region (844000), China

[Abstract] Objective To explore the suitable load of endurance training for primary school students with different BMI levels
living in 3 200 m plateau, and to provide guidance for exercise and weight control for children residing in high altitudes. Methods
The heart rate deflection point (HRDP) and HRDPspeed of 7—12-year-old students residing at high altitude were evaluated by using
the site Conconi test. The serum lipid metabolism level was detected by ELISA. The correlation between HRDP and lipid metabolism
was analyzed by Pearson correlation analysis. Results The level of leptin, adiponectin, total cholesterol( TC) and triglycerides
(TG) in obesity group was highest, follow by the overweight group, normal weight and under-weight group( F=3.75-24.12, P<
0.05) . In the same age group, hrdpspeed decreased with the increase of BMI. For children with the same BMI classification,
HRDPspeed decreased with age. HRDPspeed showed an increasing trend by age and BMI. In obese, normal and emaciated
students, there was a significant negative correlation between lipid metabolism and HRDP, but there was no significant correlation
between lipid metabolism and HRDP in overweight students of different ages ( P>0.05). Conclusion It is suggested that HRDP
and lipid metabolism may be signcficantly correlated with BMI in students aged 7—12 years at different BMI levels in plateav and the
above indicators can be used as an effective means to evaluate aerobic exercise endurance capacity of healthy adults at plateau.
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sl gkrh ) iz B, X132 8l 5 sl B B AR 4k
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fiE & HRDP i BLE AHPE A T 3 200 mo i /v A=
HRDP 4 4.1 52 fiE 77, LA Conconi 13X HRDP 5 g1t
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1.1 *% 2019 4 10—11 H, LI JE#IR 3 200 m
ISR BNz A 2 i 0 5 AR SR
fEREROL R 4T, Tehom sk e , A K R BRI R 4T, Toist
s HRE NS IE R IR E I8, #BORE SRR
P 1O 32 RN G 0 AR G IX 4 R ARRAE 9 41 (—
ARG PARGRA (= ARG RORHAE R (H N
9 . SHCTEZESILET DA E A A
Q1= il ) SN 31 )| I o A = NI S
) S AT RE A, 2,273 /IR AT
5%, P RAE AL 87 44, AR 94 44, R A 92
D AEIRE T~ 12 B 2208, WLER 1, SR IF IR T T AR
TZIREAAN FK ER IR B A KR 2
AR iRl

Rl WA RERER (x2s)

G AR N ERE S HE/en KE/kg BMU(kgem D)
1% [ 15 737:059 120.65¢5.51 30.37:3.51  20.79+0.93
I 17 7.85:0.66 12145:6.03 28.12¢2.48  19.05:1.07
E¥ 31 T.60:031 12073536 22.78:2.27  15.641.12
W 2 794:043 121274635 18.65:2.01  12.68+1.25
i i3 13 991058 131.64:6.36 41.06:4.92  23.71+1.68
AE 2 9.82:045 13074692 36.28:423  21.4:1.58
¥ 27 10.04£0.32 130265772 28.77:2.20  16.95:1.87
i 32 9.63:0.64 130.80£5.94 22.28:235  13.02:1.04
21 i3 14 12.12:053 145.02£6.53 55.19:7.83  26.25:1.52
AE 20 11.67:046 144.19:5.67 47.32£6.65  22.76:1.04
¥ 33 11.88:0.84 145.57+7.04 37.48+6.01  17.68+1.59
et 25 11.90:0.73 14441683 28.95:3.76  13.36:0.86
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1.2.2 R BoRZEE WA 2R AL Polar
S610i LrHFK (75 2%) i k& W fris sl 5 RN ZILO3
1.2.3  BgARaftmlak (1) iSRS, B iFs st 4
YT R R ] 2518 BMy R ik 5 mL & TR
ZHEEE P ,4 °C,3 000 r/min B0 5 min, WHEUMLI
=20 CARAERFI, R MLAT 3 d S A8 Wi Ak & KAk,
(2) BB AR AR 22 . SR ELISA 00 22 1fi 7% 98 3%
(LEP) ARHEZE (ADPN) Gl IR [E B2 (TC ) B — Mk H i
(TG) &™),

1.2.4  FRsdad) Ol daEw R, SR FH BEALHAE )
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PG, 30 2 AH R A 0 A T B e Bz i 42, sk e tF
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AR BLTC IR 78 G sk AT 55 1 G 00, 7812 shik 56
A3 d PEAT W0 L 2520 | 9148 542 i 56 b i %
KI5 Tk 18 sk vh A2 O e 4 Hh B e ik 1
Friz sh i BLGL , WAk 1 sh i, I S B 32 R0 42
1.3 %554 KM Excel s AEE, K Grpah-
pad A AT G 0T, T R DL B = bR vfE 25 3
N Z UL R FH B R R Oy 2240 0T, I 164 T 4 1) 9
HeE s R Pearson A2 AT ik 47 40 5 204, Rz g 7K
HE «=0.05,
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2.1 ARF) BMI K-F# & & R F A RRRHKF R
SRR M AR AR 22 R AR B A
BMI /K14 1 F+, 52k 3% LEP . ADPN . TC & TG /K
I LT A MBI R AR Y & T IE 5 4 O
JE A BRINYE TG 4, 8 A H AR bn 38 & T 1F
WA SO A BB A NS LEP & TC IR T A4 ; H
98 ZH BR AR AT BARIK T 1IE % 4, (Ui ADPN 7K
FEFALIFE L (P<0.05), TAEL K mAERA
Bz E BMIL K T, BB AR KPR 2 3 B T
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B ARIAKCEA BT, B BT, 2 IR A2 Bk BT, WLk 2,
FR2 BERARRE BMIKEHBTR/NFERRBEIKFLE (v+s)
Fg A PN SN LEP/(pg - L") ADPN/(pg - mL™") TC/(mmol - L") TG/ (mmol - L")
ik JIE R 15 8.23+1.64" 14.37+2.53% 6.91x+1.38%2 2.56+0.80%
B 17 5.18+1.89* % 12.29+2.914 5.37+£1.05* % 2.04£0.68
I 31 2.35+0.58**% 7.30+1.04 %% 4.02+0.82 "% 1.72+0.42 "
T 24 2.07£0.72**% 5.56+0.94 *#4 3.83+0.57** 1.48+0.27**
F1A 21.98 9.30 10.75 4.18
PA{E <0.01 <0.01 <0.01 <0.05
h e e 13 10.83+2.04*4 15.31+3.03%4 7.40+1.42% 2.91+1.05%
R 22 7.46+1.74% % 12.19+2.36* 2 6.44+0.95% 2.93+0.54%
EH 27 3.93+0.47 % 7.91+1.64*% 5.15+1.04*% 2.03+0.38**
T 32 2.72+0.61 **4 6.23+0.84 *#4 4.82+0.72 %" 1.97+0.36 " *
F{y 20.34 10.02 4.83 3.98
P <0.01 <0.01 <0.05 <0.05
5] Jiluyiie 14 11.26+2.26*4 17.7+3.07*4 8.05+1.56*2 3.59+0.94%
B 20 8.34+1.39* 4 13.60+3.61 %4 6.82+0.72* 4 3.11+1.03%
EH 33 4.26+0.55"* 8.34+0.98** 5.56+0.84** 2.260.51*%
THE 25 3.35+0.58 *#4 7.06+0.71 **4 5.22+0.62** 2.13+0.48**
FAH 24.12 12.41 8.35 3.75
PAE <0.01 <0.01 <0.01 <0.05
o SRR R, # 5B E A A, A SIEWAH HE, P<0.05,
2.2 RFE BMI K-FH#EZ R %A Conconi 3  E#H [R4ERZH HRDP L% {H kM BMI K T2 T4

ER W {E Conconi M H, 32 17% HRDP H B
[i) A5 2 IAT S S AR B RRAIE | B [ AE Y B B T, IE 4
HRDP B, A B B8 o M T 98 40 HRDP ) P48
T ARG F | B AR 17, HRDP H 0 A ) g,
Bt HRDP COR(H N 5, 5230 AR i 0 KA R LTt

fEE- Jﬂﬁﬁl‘ HRDPspeed Fifi 4F #3148 K A7 76 T #a e,
[FIAEHYZH 254 T , HRDPspeed F3Z 1% BMI KF Tt
ﬁ?[‘ko ‘._,\ﬁﬂﬁ;,ﬁﬁﬂfﬁ?%ﬁxlﬁﬁﬂﬁﬂ*ri
T, o2 L It RE T 12 B0 T B T A2 BE ) i 2 A 4R
B S A — e R RE IR IR, WK 3~4,

K3 BERARF BMI K FEHEFER/INZELE Conconi IBFNFR KM ELE (x5, I + min™!)

LR ZH 5 AEC e g 1 ffifaf 2 i faf 3 i far 4 it 5
ik AT 15 107.83+12.64 122.44+10.73 142.97+10.24 162.37+12.11 174.37£11.91
AR 17 105.38+11.02 119.63£11.92 142.37+9.47 160.31+13.46 169.30+10.86
EH 31 100.16+12.19 116.38+10.28 131.70+10.63 150.73+11.62 162.47+10.52
9% 24 102.43+11.58 118.22+11.09 142.31+11.40 161.65+10.36 168.83+10.72
F 18 0.97 1.06 2.74 2.16 1.69
PA >0.05 >0.05 >0.05 >0.05 >0.05
2l ijufiia 13 105.27+10.25 120.24+13.07 144.23+11.06 158.73+10.26 168.38+11.29
B 22 103.72+12.56 120.08+10.21 140.27+11.52 158.36+12.13 168.24+11.36
IEH 27 97.25+10.33 114.38+8.83 128.78+12.05 152.72+10.56 160.73+9.62
EEEd 32 100.37+13.10 117.34+10.28 131.60+9.28 155.68+11.09 164.24+10.25
FAg 1.45 0.98 2.95 0.47 0.51
Pl >0.05 >0.05 >0.05 >0.05 >0.05
5] iuliia 14 102.84+10.53 118.83+9.67 142.86+10.25 154.73+10.63 164.52+10.67
AR 20 100.56+9.94 117.38+7.70 137.25+11.92 149.44+9.03 163.41+8.82
IEH 33 94.35+8.72 110.76+8.52 126.32+12.04 139.91+10.26 159.02+9.34
T 25 96.98+8.26 114.80+9.61 129.74+10.54 155.53+9.64 163.06+8.04
F 14 0.75 1.30 2.66 3.39 0.93
P1A >0.05 >0.05 >0.05 <0.05 >0.05

Fx4 FBEFHAE BMIKFHFFHE/NFEE HRDP K FLLE

TR HRDP fifi  HRDPspeed
s FE P 29 /(km-hh)
1 HER: 15 142.97:12714 327 <005 3 7
HBE 17 142.3710.36° 3 7
% 31 150.73£14.25*# 4 75
HE 4 142.31£12.442 3 7
i MR 13 144.23:15.52% 462 <005 3 7
HE 2 140.27+10.482 3 7
% 27 152.7211.62 % # 4 15
HE R 155.68+12.37 ** 4 75
[ [isdjia 14 142.86+9.94 4 457 <005 3 7
HBE 20 149.44£10.26% 4 75
E# 3 159.02+11.32*# 5 8
HE 25 155.53£10.73 * 4 15

o SRR, # 5 LA LR, A S IER

2 H#, P<0.05,

2.3 RF BMI R-FFARK#HS5 HRDP Bk B
# Conconi & 2 7 fuf 5 B 42 15, 32380 & O R IR A W |
I+, HZi{# HRDP 5 H (i LEP fF{ELkE2 &R, ik
AEGLZH N TR BMI 20 HRDP 5 H 1 % LEP FE7E Bk
(rype =0.64 1oy =0.12, 7 by = 0.44 1y =0.61, P
fE3<0.05), FAERAREL r=0.34, \EH 4 r=
0.44 49820 r=0.41( P {H19<0.05) ; B 4F 9 40 B k20
r=0.54, IEH A r=0.62, {§HE4H r=0.35(P H¥I<
0.05) B HEIJLE (PAEHH r=0.10; FEHH r=
0.16) HRDP 5 g R SC Bk oG 124 2 S (P fHE>
0.05) .
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UE T AR 2538
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FEF DI BMI 545 10058 3h fig 1148 bR A9 06 R LR LR
PR, N M LB A E W LB R R 25 A,
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B S8 B A A 482 B 1 Kas B0 3R O A AR
KAGE BT — SRR,
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1EH BML LD NS b 5 A0 L /D4
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BT T ARIR] BMI 7K /N2 A 4R 37 66 ) vl BE A7 7
250, B NIE] BMI /K- L3 e e A 48 it g 2R 5 i
FBN RS A HA A2 )1, RIIE 2 AT
Bt s sh 1,
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