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Effects of humid heat environment conditioning on post-training serum K*, Na* concentrations and blood

leukocyte count
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[ Abstract] Objective ~ To identify the effects of humid heat environment conditioning on the serum K', Na'
concentrations and blood leukocyte count after weight-loading physical ability test (PAT), and to investigate the parameter
changes with humid heat environment conditioning. Methods A total of 59 male healthy volunteers, aged 18-23 years old, were
divided into two groups, with 30 in the training group and 29 in the control group. The fasting venous blood samples were taken
in the morning in both groups for determination of serum K*, Na' concentrations and blood leukocyte count. The subjects in
the training group received physical training (weight-loading) under humid heat environment condition for 6 weeks, and those in
the control group received no training. Then the serum K¥, Na® concentrations and blood leukocyte count were determined
again the next morning after they had participated a weight-loading PAT. Results The serum K", Na" concentrations and
blood leukocyte counts were similar in the 2 groups before training. The increase of electrolyte concentration after PAT was
more prominent in the control group compared with the baseline level before training in the training group (F=9. 27, P=
0.003 5; F=366.46, P<(0.000 1 for K" and Na® , respectively). Meanwhile, the control group also exhibited a significant
elevation of total leukocyte count after PAT compared with the baseline level before training in the training group (F=10. 20,
P=0.002 3), mainly attributable to the increase of neutrophils (F=12.25, P=0.000 9). Conclusion The post-PAT serum
Na', K" concentrations and white blood cell count, mainly neutrophils count, increase much more remarkably in the subjects
undergoing no training in humid heat environment than those have been trained in humid heat environment.

[Key words| humid heat environment; training; serum potassium; serum sodium; leukocyte count; neutrophils count

[Acad J Sec Mil Med Univ,2010,31(10):1104-1108]

[¥#EBEH] 2010-04-20 [#ZHM] 2010-08-24

[E€TIB] #r2htlH ERE IR (20082X]J09009-002). Supported by Major Drug Innovation Projects of China (2008ZXJ09009-002).
[EE®EA] B B T HE KRR E L/ AEH 2005 40% 51, E-mail; {xloveswing@126. com; ¥ 8,55 = %% & K 2 I R 1€ 2 %l
JNAEH 2005 9% 51, E-mail: ra_eagle@ hotmail. com

A FE[R] 5 —4E # (Co-first authors).

* 38 IAE # (Corresponding author). Tel: 021-81871066, E-mail: bycl1958@ yahoo. cn



510 89, 55 g AR SRR B ST IR X A2 Bl IS L B kv B K i A e T R R

« 1105 -

WAL T Az 35 i B kR R K A
it dess B — i vk Tk, HLR R R i g iR
AR, X —T7 TR LA X 3B Bl 5 — o A R
{ELTR] N0 S e 1 328 Bl e A TR B 9 AE 45 0 OIR 2 L 9F
XML 7™ Az 7 22 A M B 52 R G i PN B RS 1 A R T
S LA PR 5 21 A i I HR e M L 2 T B
Th e i H A S 04 R 4 S 1 48 AE S N AT R R BOPLAK
FEERE ST, IR AR S A S B Ae ) B
1B B 5 R R ST RBEFE LI R % 59 4 4R
B 18~23 % 19 55 1k A S g DA xg 4 BE AL 23 S Il
Rl 30 NI IR 29 AL IRl 7R iz 3 2 B
2RI G5 6 JH L ok AR AT AR AT 25, LA P AN
BUE BN 12 h I E kR R A AR
Lo Gy AT B i AR A JEE 110 22 5%

1 #H#EEE

1.1 =RXAeadad HEEREKR 594 18~23 %
(1% i B 5 1 o D AR S 22 R X 4, A 4 38
[Eh=CiR T G- T

1.2 b &zE BARELREmM 123 m® 2
3 m, AR 9N 40 NSk, PR8I A R
TAT 358 A P o0 R Sk 55 TO0S ' B Y O i LRI B e TR
JE 46°C , Z2 b 43 J2 T BE AR I 4 L AT 4 o) A 5 R A e
FEVEEFL I, PRBE IR .y v B o 28 VRN I
Bk A S0 AR AL SRS SR A R 3 e R T 9
AT SE I A R R KIREE 90%, W IRIAEE
M3 5 4 V2SI BR80T ff 4 100 e 20°C it
WA BATHEGRIY o e BRI 268 8 2 B, BB
[ AT 4 AR, 76 50 40 A% 1 32 1) AT 7™ A I 3
IPEF AT AN AR S 2 R i i O s, LR E N LA
AL AR DRI | BB AR B8 40 R = PSR T
A WA R B 2 R S T A B I B P OR BT A
(14 7K FEL g 0 48 e 37 5 11 IR RISV R V5 W 11 AR B
WL DARIE N B3 %2 4, B 1R K v 2 S e liok A=

1.3 AR@mb5mEhE JFHINGET, E A
AZH N DU I A vk R A0 N O3 A
PRAHIE R bk, FFaa 25 D2k N
BT Ik 5 7 AR BRI S5, G0 A5 B 2D HLGE T 88 20 0
A HLAE T B E G R L POE U BT 25 ke,
JF4 2 W g B L, B — = VISR 3 K 3
BE L T B2 SR B S s 4 i O = U 2R R R
BEAr R 38°C /40 % Bl 5 LAAE 22 38 G i =L AR
4 RN THE 40°C /85 %, I 4 IR 0 i 19 )3 4
RS, A 3 MAGLEEINER, 5 3 A
B3 i 2R RN 5 s 7E R A I 2 AR v I B N B

Mz sh e L. IR)E, HE A N R AT 12
min 1 H B0, B D I RY B 5 R IR O 38°C/
802, I TR (A E BEINIX)S 12 h ) 23 i 4l B
Jok it P I TR N B R L R kR vk R
A0 2R

1.4 REREA%HFLE  AREIEE 40K
PRAR TR A IR R e R AR I B SE Ee 2 Wi B
Z 5N R B R AN YA S 595 415
BeTE s X AN BN 2R A0 45 AL BOHE AT ¢ R s I 2k
ZEACJE A 25 B R M I 2N R BB A T 22
orpT.

2 &5 B

2.1 AREBHARZEIMRGEL HERIIGHME
N BN Ja AT, DA ol 222 WE s d8 A, 45 4 if 1) 52
KA EWEAZ RIE A B 2R % 4 R S IR
MRS > IR AR IE 0 . I 2 4 R 22 Ak A 4 I
B1, Y Zhad B2 b d s - IR Ry 38, 6°C L i %
A NI m AR R 40, 0°C o N BURURERIR AN IE ; 16
56 AR NGNGB AR 37, 5°C . HAE AT
TR AR FE 2 s BT R T T R R )R 2R 3 A
U] LAy L 48 2 4 3B I 2 485 oL I 2 i) S5 it
LR Sk 6 J8JE N DAY A 3 e R e IR Bl AR
FETE ) IR .

400

o N f

L

Avernge RT O

Yho

Y R A S S S VI U e S S
1l 2 % 45 6 7

Trnming times

B1 ZFRAREHRILEFHETLER
Fig 1 Rectal temperature change trends
of subjects after training

RT: Rectal temperature; TG: Training group; CG: Control group
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Tab 1 Effects of training in humid heat environment
on post-PAT serum K* concentration

[#%£s, ep/(mmol « L™1)]

Group Before training  After PAT Increase

4.5004+0.219 4,47240.437 —0.028+0. 371
4.4974+0.330 4.783+0.337  0.28740.419
—0.40 3.75

0.692 0 0.000 8

Training (n=230)
Control (n=29)
t 0.05

P 0.963 6

RM-ANOVA. F=9.27, P=0.003 5. PAT: Physical ability test;
RM-ANOVA. Repeated measures analysis of variance
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Tab 2 Effects of training in humid heat environment on
post-PAT serum Na™ concentration
[x#4s, eg/(mmol « L71)]

Before training  After PAT Increase

Training (n=30) 141.66+1.01 145.38+1.29 3.72+1.33
Control (n=29)  140.43+1.14 145.27+1.98 4.83+2.02
t 4.36 15.04 5. 26

P <Z0.000 1 <Z0.000 1 <20.000 1

Group

RM-ANOVA: F=366. 46, P<C0. 000 1. PAT. Physical ability

test; RM-ANOVA. Repeated measures analysis of variance
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Tab 3 Effects of training in humid heat environment
on post-PAT white blood cell count

(x+s, X10°/L)

Group Before training  After PAT Increase

Training (n=30) 6.1074+1.615 5.952+1.310 —0.15541.855

Control (n=29) 6.11041.543 7.243+1.469 1.13341. 180
t —0.01 —0.45 5.26
P 0.994 0 0.655 9 <C0.000 1

RM-ANOVA: F=10. 20, P=0. 002 3. PAT: Physical ability

test; RM-ANOVA: Repeated measures analysis of variance
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Tab 4 Effects of training in humid heat environment on post-PAT blood leukocyte subgroup counts

Leukocyte Before training After PAT RM-ANOVA results
differential count Average t P Average Increase t P F P
Neutrophil
TruCount (X10%/L)
TG 3.46+1.25 0.35 0.724 0 3.2440.84 —0.221£1.359 —0.88 0.3876 12.25  0.000 9
CG 3.35+1.12 4.2040.98 0.85040.967 4,82 <C0.000 1
Percentage (%)
TG 55.5846. 81 0.79 0.4335 54.13+4.95 —1.45+6.39 —1.22 0.2315 9.45 0.003 2
CG 54.1746. 94 57.95+5.48 3.78+6.68 3. 10 0.004 3
Lymphocyte
TruCount (X10%/L)
TG 1.96+0.42 —1.46 0.1490 2.1240.49 0.16440.476 1. 86 0.073 8 0.14 0.705 3
CG 2.1340. 46 2.3440.54 0.21040. 458 2.52 0.017 7
Percentage (%)
TG 34.1545.94 —0.43 0.6717  35.93%+5.19 1.78%5. 84 1. 64 0.112 0 6.28 0.015 1
CG 34.86=46.85 32.5045.47 —2.36=£6.80 —1.90 0.067 2
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Leukocyte Before training After PAT RM-ANOVA results
differential count Average t P Average Increase t P F P
Monocyte
TruCount (X 10°/L)
TG 0.45+0.13 —0.17 0.864 5 0.46+0.11 0.00240. 141 0.08 0.937 4 5.52 0.022 3
CG 0.46+0.16 0.54+0.13 0.0774+0.103 4.10 0. 000 3
Percentage (%)
TG 7.69+0.74 1.78 0.0811 7.67+0.70 —0.02+0. 87 —0.11 0.916 1 0. 39 0.532 3
CG 7.23+1.21 7.38+0. 88 0.15+1.15 0.72 0.479 8
Eosinophil
TruCount (X 10°/L)
TG 0.17+0.11 0.27 0.788 3 0.11£0.06 —0.05840.094 —3.35 0.002 3 3.11 0.083 3
CG 0.1640.12 0.1440.11 —0.01840.083 —1.16 0.253 6
Percentage (%)
TG 3.01+2.20 1.13  0.2625 1.8940.95 —1.12+1.76 —3.43 0.001 9 2.29 0.135 8
CG 2.44+1.64 1.924+1.37 —0.524+1.23 —2.32 0.027 4
Basophil
TruCount (X 10°/L)
TG 0.02+0.02 —0.35 0.7267 0.027£0.02 —0.00140.017 —0.45 0.658 6 1. 48 0.228 8
CG 0.03+0.02 0.02+0.02 —0.00740.021 —1.94 0.061 7
Percentage (%)
TG 0.39+0.29 —0.05 0.959 3 0.3740.31 —0.0240. 31 —0.30 0.768 9 3.32 0.073 6
CG 0.39+0. 26 0.237+0.22 —0.17+0.32 —2.88 0.007 3

PAT: Physical ability test; RM-ANOVA: Repeated measures analysis of variance; TG: Training group (n=30); CG: Control group (n=

29)
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