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[Abstract] Objective To explore the effects of different fluid replenishment methods on the internal
environment, body thermal regulatory response and severe heatstroke of 5-km armed cross-country training soldiers.

Methods A Special Force officers and soldiers who participated in 5-km armed cross-country training (2-3 times
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a week, 25-30 minutes each time for 3 weeks) during summer training from June to July in 2018 were enrolled, and
they were divided into three groups according to the random number table, with 300 trainees in each group. 200 mL of
drinking fluids were given to each group 15 minutes before and after each 5-km armed cross-country training: A group
with boiled water, B group with purified water, and C group with beverage prepared by pharmaceutical laboratory of the
990th Hospital of PLA Joint Logistics Support Force (100 mL containing 6 g carbohydrates, 42 mg sodium, and 11 mg
potassium). The venous blood was collected before and after the last training or during the onset of severe heatsiroke to
do the following tests: serum cardiac troponin I (¢Tnl, chemiluminescence), MB isoenzyme of creatine kinase (CK-MB,
immunosuppressive), serum creatinine (SCr, enzymatic method), urea nitrogen (BUN, enzymatic method), alanine
aminotransferase (ALT, tryptase), aspartate transaminase (AST, tryptase), and Na”, K*, C1” (electrode method). The heart
rate (HR) and core temperature (Tc, anal temperature) were monitored at the same time. The amount of sweat in training
and the occurrence of severe heatstroke were also recorded. Results There was no significant difference in heart, liver,
kidney function, electrolyte and body heat regulation reaction among three groups of 5-km armed cross-country trainees
before training. Compared with before training, the levels of serum ¢Tnl, CK-MB, SCr, BUN, ALT, AST, HR and Tc were
significantly increased after training or during the onset of severe heatstroke in three groups, while the contents of Na”,
K", CI” were significantly decreased, but the increase or decrease of group C was relatively smaller compared with group A
and group B [c¢Tnl (ug/L): 0.9 (0.6, 1.4) vs. 1.1 (0.7, 2.8), 1.0 (0.6, 3.3); CK-MB (U/L): 7.0 (5.0, 11.0) vs. 9.0 (6.0, 14.5),
8.0 (6.0, 15.0); SCr (umol/L): 92.09 +18.64 vs. 102.78 +18.77, 103.64 +20.07; BUN (mmol/L): 7 (6, 9) vs. 9 (8, 11),
10 (8, 13); ALT (U/L): 27 (22, 34) vs. 36 (30, 43), 34 (27, 43); AST (U/L): 37 (31, 48) vs. 41 (34, 50), 39 (34, 51); HR (bpm)
87.01+17.07 vs. 95.88 +21.06, 96.59 +22.04; Tc (°C ): 37.73+0.81 vs. 38.03 +1.05, 38.10+ 1.04; Na' (mmol/L)
150.14 +3.86 vs. 144.18 +8.89, 144.04 +9.39; K (mmol/L): 4.32+0.57 vs. 4.15+0.62, 4.13+£0.51; CI~ (mmol/L):
100.43 +£3.71 vs. 98.42+4.24, 98.41 +4.58; all P < 0.01]. The incidence of severe heatstroke in group C was
significantly lower than that in group A and group B [1.67% (5/300) vs. 5.00% (15/300), 5.33% (16/300), x> = 6.424,
P = 0.040]. There was no significant difference in sweating volume in groups A, B, C (g: 370.47 £48.71, 370.85 £ 50.66,
370.17 £50.21, F = 0.014, P = 0.986). There was no significant difference in the above indexes hetween group A and
group B (all P > 0.05). Bi-classification Logistic regression analysis showed that the increase of HR, Tc and excessive
loss of Na*, K*, Cl” were risk factors for severe heatstroke [odds ratio (OR) was 0.848, 0.138, 1.565, 17.996 and 2.328
respectively, all P < 0.01].
effectively change the internal environment and body heat regulation reaction of 5-km armed cross-country trainees,

Conclusions Timely supplementation of carbohydrate, sodium and potassium ions can

so as to reduce the occurrence of severe heatstroke. The increases of HR, Tec and excessive loss of Na”, K, CI” are risk
factors for severe heatstroke.
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