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[Abstract] Objective To investigate the effects of plateau hypoxia environment on the physiology and biochemistry 
indicators of troops executing different combat mission. Methods Troops included the soldiers in camp (station altitude 4030m 
and 4600m) and those soldiers in field training (altitude 4300m) for one month. Blood samples were collected and the physiology 
and biochemistry indicators were detected including heart rate (HR), blood pressure (BP), oxygen saturation (SpO2) and the 
concentrations of hemoglobin (Hb), serum total protein (TP), albumin (ALB) and globulin (GLB), the ratio of albumin and 
globulin (A/G), concentrations of total cholesterol (TC), triglycerides (TG), high-density lipoprotein cholesterol (HDL-C) and 
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low density lipoprotein cholesterol (LDL-C), creatine kinase (CK), lactic dehydrogenase (LDH), aspartate aminotransferase (AST), 
alanine aminotransferase (ALT) and AST/ALT. Results The HR was significantly higher in soldiers of field training (82.25 14.10 
beats/min) than in soldiers stationed in camp (74.18 9.02 beats/min, P<0.01), while the oxygen saturation was obviously lower in 
the former (88.25% 2.41%) than in the latter (89.38% 2.44%, P<0.05). The BP between the two groups showed no significant 
difference (P>0.05). The concentration of Hb and the prevalence of plateau polycythemia were significantly higher in soldiers 
of field training (211.6 17.4g/L and 55.6%) than in soldiers stationed in camp (199.3 22.7g/L and 25.7%, P<0.001). The 
concentrations of serum protein were both sufficient in the two groups. The prevalence of dyslipidemia was obviously higher in 
soldiers of field training (70.5%) than in soldiers stationed in camp (34.0%, P<0.001), the concentration of HDL-C was significantly 
lower and the prevalence of low HDL-C blood disease was markedly higher in the former (0.81 0.21nmol/L and 65.9%) than 
in the latter (1.01 0.27nmol/L and 29.8%, P<0.001). No significant differences were observed in the concentrations of TC, TG 
and LDL-C between the two groups (P>0.05). The concentration of serum LDH was significantly higher and the abnormality 
rate of LDH was also higher in soldiers of field training (273.70 136.74U/L and 72.7%) than in soldiers stationed in camp 
(205.19 77.94 U/L and 51.1%, P<0.01 and P<0.05). Conclusions The protein nutrition in plateau soldiers is sufficient, but the 
prevalence of plateau polycythemia, dyslipidemia and the abnormality rate of LDH were higher in soldiers of field training than in 
soldiers stationed in camp. Regular physical examination should be taken into consideration, early prevention and treatment is also 
important.
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LDH 135~225U/L AST 0~40U/L  
ALT 0~50U/L
1.3 SPSS 13.0

Shapiro-Wilk
x±s

t M(Q)

χ2 P<0.05
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2.1
HR(82.25 14.10/min)

(74.18 9.02/min P<0.01)
(88.25% 2.41%)

(89.38% 2.44% P<0.05)
(P>0.05 1)

2.2 Hb HAPC
Hb 2 0 5 . 9 2 0 . 9 g/L H A PC

4 1 . 7 % ( 6 3 / 1 5 1 )
Hb (211.6 17.4g/L)

(199.3 22.7g/L P<0.001)
HAPC (55.6% 45/81)
(25.7% 18/70 P<0.001)
2.3

2
(x±s)
Tab.2 Comparison of contents of serum protein between 
garrison and field training troops (x±s)

Item Garrison troop 
(n=47)

Field training troop 
(n=44)

Reference 
range

TP (g/L) 74.10 4.50 75.10 3.90 60.0–80.0

ALB (g/L) 49.10 2.22 50.50 2.30 >35.0

GLB (g/L) 24.60 3.93 25.20 3.40 >13.0

A/G 2.06 0.28 2.00 0.30 1.50–2.50

TP. Total protein; ALB. Albumin; GLB. Globulin; A/G. ALB/GLB

3
Tab.3 Comparison of contents of serum lipid and prevalence of dyslipidemia between garrison and field training troops

Item Reference range
Garrison troop (n=47) Field training troop (n=44)

Blood lipid content Prevalence of dyslipidemia (%) Blood lipid content Prevalence of dyslipidemia (%)

TC (mmol/L) <5.70 3.17 0.57 0(0/47) 3.23 0.55 0(0/44)

TG (mmol/L) 1.70 0.78 0.42 4.3(2/47) 0.80 0.79 4.5(2/44)

LDL-C (mmol/L) <3.64 1.84 0.50 0(0/47) 2.04 0.36 0(0/44)

HDL-C (mmol/L) 1.04 1.01 0.27 29.8(14/47) 0.81 0.21(1) 65.9(29/44)(1)

Total 34.0(16/47) 70.5(31/44)(1)

(1)P<0.001 compared with garrison troop

1
Tab.1 Comparison of physiological indexes between garrison 
and field training troops

Item Garrison troop (n=47) Field training troop (n=44)

HR (/min) 74.18 9.02 82.25 14.10(2)

SBP (mmHg) 115.61 10.71 114.03 10.72

DBP (mmHg) 72.00(64.75,75.00) 70.0(65.25,75.75)

SpO2 (%) 89.38 2.44 88.25 2.41(1)

HR. Heart rate; SBP. Systolic blood pressure; DBP. Diastolic blood 

pressure; SpO2. Oxygen saturation; (1)P<0.05, (2)P<0.01 compared with 

garrison troop

(P>0.05 2)
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4
Tab. 4 Comparison of contents and abnormality rate of serum enzymes between garrison and field training troops

Item Reference range (for male)
Garrison troop (n=47) Field training troop (n=44)

Content Abnormality rate (%) Content Abnormality rate (%)

CK(U/L) 20-200 168.00(108.25,212.50) 25.5(12/47) 158.50(123.00,189.75) 20.5(9/44) 

LDH(U/L) 135-225 205.19 77.94 51.1(24/47) 273.70 136.74(2) 72.7(32/44)(1)

AST(U/L) 0-40 24.48 7.14 2.13(1/47) 24.84 8.11 4.5(2/44)

ALT(U/L) 0-50 7.00(5.00,9.00) 0(0/47) 8.00(6.00,10.25) 0(0/44)

AST/ALT 3.31(2.36,4.30) 2.98(2.01,3.89)

TC. Total cholesterol; TG. Triglyceride; HDL-C. High density lipoprotein cholesterol; LDL-C. Low density lipoprotein cholesterol; (1)

P<0.05, (2)P<0.01 compared with garrison troop
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