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[ Abstract | Objective To evaluate and compare the changes in physiological indicators before and after heat
acclimatization training in personnel with different endurance capacities. Methods A total of 170 healthy adult male
volunteers were recruited and assigned to high or qualified endurance groups based on their 3-km running endurance test
performance, and were further randomly assigned to 4 groups: high endurance training (HET) group (n=60), qualified
endurance training (QET) group (n=50), high endurance control (HEC) group (n=30), or qualified endurance control (QEC)
group (n=30). The HET and QET groups underwent 7 and 12 d of outdoor heat acclimatization training, respectively. All
subjects underwent a baseline test 1 d prior to training and a heat acclimatization efficacy evaluation test on the 2™ day after
completion of training. During the tests, core temperature, heart rate, body weight, water intake, blood oxygen saturation, and
blood pressure were monitored, and sweat samples were collected to detect electrolyte concentrations. Results Compared
with the baseline test, both the HET and QET groups showed decreases in core temperature and reductions in sweat Na"
and Cl concentrations during the efficacy evaluation test; the QET group exhibited decreases in mean heart rate and
maximum heart rate, whereas the HET group had opposite trends; and the HET group showed increases in body weight loss
and water intake, while the QET group showed no significant change in body weight and a decrease in water intake. During

the efficacy evaluation test, compared with their respective control groups, both the HET and QET groups showed decreases
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in core temperature and sweat Na' and CI~ concentrations; the QET group also showed reductions in mean heart rate,

maximum heart rate, and body weight loss, whereas the HET group showed no significant changes. The heat acclimatization

training had no significant effects on blood oxygen saturation, blood pressure, or the concentrations of K", Ca’", and Mg2+

in sweat. Conclusion Personnels with high endurance can achieve heat acclimatization following 7 d of training and those

with qualified endurance following 12 d. Regardless of whether endurance capacity is rated as high or qualified, the core

temperature and the concentrations of Na* and Cl~ in sweat decrease after heat acclimatization.
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Tab 1 Basic characteristics of each group of subjects
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Group n Body height/cm Body weight/kg Body mass index/(kgem )
High endurance training 60 170.69+4.70 63.93+6.13 21.86+1.79
Qualified endurance training 50 172.32+4.38 65.71%+6.19 22.11%1.65
High endurance control 30 172.67+4.16 63.90+4.25 21.44+1.43
Qualified endurance control 30 170.57+5.70 65.87+7.35 22.63+2.16




WFELER AR 2026 4F 8 H, 4 47 4%

e 1031 -

212 JRMEIHEE WA B
YRI5, 2% WAL R BT A SR I B
BRI BRI ST H | IR . %
SR, R 1 AT, A A TR B
Y3 HE AR

—_
wn
(=1

[ 3 Baseline test
I Efficacy evaluation test

1]

HEC QET QEC

—_
(=
(=]

W
(=

Training intensity/(m * min ')

(=]

B 1 HAEARMXMEREIIZEE
Fig1 Training intensity of each group during different
testing phases
HET: High endurance training; HEC: High endurance control;
QET: Qualified endurance training; QEC: Qualified endurance

control.

2.1.3 3R B Bt WBGTo  HET 2H A& ilt ] 32, By B
WBGTo 4 18.7~19.4 C, LT PEH LB B
(27.5~33.7 °C ) ; QET ZHIEREMI B 1Y WBGTo
9 20.5~23.2 C, HRCRIE D B (231~
23.8 'C) BohiEn XA LH FERE IR B A WBGTo
(23.2~26.5 C) R TRCREN AT B (27.8~
29.5°C) . 44 WBGTo M WIK 2.,

[ Baseline test
B Efficacy evaluation test

30
@)
=20
=
2
= 10

0

HET HEC QET QEC

B2 HFAHAEARMRMERHFEY WBGTo
Fig2 Mean WBGTo during different testing phases
in each group
HET: High endurance training; HEC: High endurance control;
QET: Qualified endurance training; QEC: Qualified endurance
control; WBGTo: Wet-bulb globe temperature outdoor.

2.2 IR E-MIK DB ST IRAR AP A7 AL
221 “FHEMEE  HERAHL, HET M
QET 4R VAN DN 1A 1] B - 35 1 1 ik B8 2 R A1

(t=5.152. 3.704, ] P<<0.01) , HEC F1 QEC 4
R VTA I [] ()34 T A ek B 5 BE R AH L

TR ED (¥ P>0.05) o HAN, ARG L
HAl], HET 1 QET 4L V34 B I 3 I AR R X
4] (1=—8.028, —4.547, ¥JP<<0.01) , {HHET
HQETH ZMER LG IT#E X (P>0.05) . Lk
AR, SR FZA T RN 2R 07 ZE nT {323 )
SR B R R, ARG IRIRAS . WK 3,

[ Baseline test
W Efficacy evaluation test

w
0
i

]

*

*

* % 1
1 * ok
sk i

w w
~ x
W ()

.

w
X
(=)

Mean rectal temperature/'C

HET HEC QET QEC
n=60 n=30 n=50 n=30

B3 BFAZHKEEARMNIHRNEHEREESTL
Fig3 Changes in mean rectal temperature across
different testing phases in each group of subjects
HET: High endurance training; HEC: High endurance control;
QET: Qualified endurance training; QEC: Qualified endurance

control. "P<<0.01. x+s.

222 O F SRR L RO I A
HET 41 F 34 .0 R F+ 5 (1=—4.019, P<0.01) ,

1M QET 4 F-1.0 FFEAK (1=11.429, P<<0.01) ,

HEC #1 QEC 41 1y °F- ¥ 0> 2 76 18 2 A8 1k (33 P>
0.05) 5 AR, ORI QET 411
SRR E T QEC 4 (1=2.721 . —6.107, ¥JP<
0.01) , 1fif HET fl HEC 412 [a] 2 R LG4 5
X (¥ P>0.05) . WL 4A, 5HEAL A L,

R VEAN IR Y 18] HET A1 QEC 4 YU KAE T
& (t=—2.558, —2.502, ¥ P<0.05), ifi QET
ZH 0 F A RAEFEAL (¢=15.779, P<<0.01) , HEC
LRI RME T B F 2L (P>0.05) ; QET 413
Bl 00 3 10 [0 36 e KA 35 T QEC 4l (1=3.594,

P<<0.01) . RCAVEH D38 8]0 2 de KA T
QEC 4 (t=—8.404, P<<0.01) , Ifif HET Z1 3 A}
I 300 1] 0 8 e KAEAR T HEC 4 (r=—4.951,

P<<0.01) . SCRIEH I [H].0 % 5 K E 5 HEC
M 2ZER TG E X (P>0.05) . WK 4B,

DL SR, Rz~ MR 2507 58 vT ATt
B REARIE B0 R AL R A KAE, IREIH T iRk
A, MM S PEF5 A T RCR .



e 1032 - MERERFHM 20264E8 H, H47%
ok
®%
kk
kk
®% .
Tg 140 ,ﬂ| — T: s ,ﬁ| . [ Baseline test .
E E 180 1 i B Efficacy evaluation test
e e —
g 120 g 160
i = 140
£ 100 g
i E 120
ggo £ 100
0 A E g B
HET HEC QET QEC s HET HEC QET QEC

n=60 n=30 n=50 n=30

n=60 n=30 n=50 n=30

B4 [BHAZHKEESRENXM R OEREL
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A: Changes in pulse pressure; B: Changes in SBP; C: Changes in DBP. HET: High endurance training; HEC: High endurance

control; QET: Qualified endurance training; QEC: Qualified endurance control. Pre-B: Before the baseline test; Post-B: After

the baseline test; Pre-E: Before the efficacy evaluation test; Post-E: After the efficacy evaluation test. 1 mmHg=0.133 kPa.
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endurance training; HEC: High endurance control; QET: Qualified endurance training; QEC: Qualified endurance control. Pre-B:
Before the baseline test; Post-B: After the baseline test; Pre-E: Before the efficacy evaluation test; Post-E: After the efficacy evaluation

test. "P<<0.05, "P<C0.01.x=s.
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