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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 (SpO,) 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 S1.1%, 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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1 BRE5HE

1.1 ARG RGN A)IEST TRk
b DR R BN B SR AR N WETE X &, ARG AEVINE 55
AR AN ) BIE 5 X 543 R 3578 KB 4% (4 4030m Al
4600m) FIEF AR FEYIE L= (M3 4300m) , H-AELE I
555 30 RO W B N 51 R AT A BRA A48 Bn i A
H ks X EEAER22.0 412, HIIE EER
21.4+2.0%, Frifd NG B DUR B ECEIR) .

1.2 ATk

1.2.1 AEHEAARI R i (HEM-
6200, OMRON, HZR) Kl QAR T 321 # 04
(heart rate, HR). Y%Ak (systolic blood pressure,
SBP) *ﬂﬁ?{{}j}(diastolic blood pressure, DBP), *H
Jik #1403 (NONIN-9550, Nonin Onyx, 5[ )
W 37 1 74 000 4 T A B (oxygen saturation, SpO,).
1.2.2  IMEAEACR G RGN R 4R R 1) 2 i i
Jok I, FR I AEASSL B oy B L, IR S R E R A
MAEA — I IRAF o R AT AR e ok 12 A DN 1 21 2
(hemoglobin, Hb)W ;LIS REAR 2 28 L e [ 2

high altitude; hemoglobin; protein; lipids; high density lipoprotein cholesterol

G o ARG N AL 785 %) B 1 (total protein, TP). [
# M (albumin, ALB). fék%lél(globulin, GLB). H
BRI (A/G) . S [EEE (total cholesterol, TC).
H i =B (triglyceride, TG) . =% B Mg 2 11 JIH [
(high density lipoprotein cholesterol, HDL-C). fiX#
J& Jig 25 1 IH & B (low density lipoprotein cholesterol,
LDL-C) % #t . PRI (creatine kinase, CK).
?L@ﬁﬂ;ﬁ%ﬁﬁ(lactic dehydrogenase, LDH) ., NS
S iff (aspartate aminotransferase, AST). 7+ N5 2 il
(alanine aminotransferase, ALT)%HAST/ALT e AE .
1.2.3 W bRiE S RLLA Y 2 5E (high altitude
polycythemia, HAPC) R ZL0E , IR AR P
20044F 55 6 i i S B2 27 [ PR oy WO bR, 0 T A
JEAE TR >2500mAY N, B PEHb>210g/L 0] [E N
HAPC,

I AE AR K AR R R AR CENE
FORBAALITAL ) (GJB4126-2000)TF4r . ML
TGIEH N <1.7mmol/L, =TGHN>1.7mmol/L; Ifl
W TCIEHR N <5.2mmol/L, Ifi5t }5.2~5.7mmol/L,
MTCH=5.7mmol/L; MIELDL-CIEH K
<3.12mmol/L, i #3.12~3.64mmol/L, &
LDL-CH =3.64mmol/L; Ifl{ifFHDL-CIEH A
=1.04mmol/L, i#°40.90~1.04mmol/L, flXHDL-C
Sh<0.90mmol/L. A S TGHE . = H [ EEMmAE . %
HDL-CIfilJE = o A AT 22— BT A 1 -
B L% TPIE % {5 4760.0~80.0g/L; ALBIE % {EH A
>35.0g/L; GLBIE#{H}>13.0g/L; A/GIEH N
1.50~2.50g/L.

CK. LDH. ASTHIALT/K PR L5 %= S % b
WESEATIT A . LA 55 M 1) CKOE 6 {E 20~200U/L



LDHIE %1l 4135~225U/L. ASTIF#{H ~0~40U/L.
ALTIE# {6 50~50U/L.

1.3 St SRASPSS 13.0%80 4 3k 4158314y
Mro B i %R R FH Shapiro-Wilk )y ¥ #EAT IE 45
PERT S, W2 IES A Dhaes3Ron, P4 LA
SR HIMST REAR R B0 s ATl 2 IEAS A IM(Q) %
N, AE SR HAES B s AR DL AR
7N, A AR RS . P<0.05sE R 2R A ST

2 2 ES

2.1 ERE ARG S5SR BN, BFAMNE
YI'E FEAYHR(82.25 + 14.10/min) B W i T 5085 X B
£2(74.18 £ 9.02/min, P<0.01), MEFAMNEVIE FAY
I 4200 FNE (88.25% + 2.419%) W b A T4 35 X B 1=
(89.38% +2.44%, P<0.05), PP E A IMILEE
SIG I L (P>0.05, 1),

R R X BN Se A BRAR AR A L 4K
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 8225 + 14.10”

SBP (mmHg) 115.61 + 10.71 114.03 + 10.72

DBP (mmHg)  72.00(64.75,75.00) 70.0(65.25,75.75)
SpO, (%) 89.38 £ 2.44 88.25 +2.41"

HR. Heart rate; SBP. Systolic blood pressure; DBP. Diastolic blood
pressure; SpO,. Oxygen saturation; (1)P<0.0S, (2)P<0.01 compared with

garrison troop

2.2 EEE SEHbE E LHAPCEYR RN H 5
m RE R BRHD S RN 205.9 £20.9g/L, HAPC
B FEN41.7%(63/151), H, WA IIE &=
FIHb i (211.6 = 17.4g/L) W i i T35 X H &=
(199.3 +£22.7¢/L, P<0.001), [FfF, BFAMNEIE
HAPCHUR % (55.6%, 45/81) W] &k i T 3175 X ke
(25.7%, 18/70, P<0.001),
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BIIEHE BN, KA AEEARRZNE K. 3F
BXMEANEIE SN MEEAR SR, 25
TG ¢ L (P>0.05, #2).
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Tab.2 Comparison of contents of serum protein between

garrison and field training troops (¥*s)

Ttem Garrison troop  Field training troop Reference
(n=47) (n=44) 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

2.4 EJRE RIS R IR SRR R
O U S A R SR R R 8 51.69%(47/91),
HHYHDL-CHEATIERSHZWREMN TR, A
HDL-CSH & HI R R M47.3%(43/91); TGHHH
{9 FE 2 4,79 (4/91) ;. TCHILDL-CHY 7 i HI1E iF
HILHEIN .

WA A RIEUIME 55 s b, BF AR gE IR fe

I SRR R (70.5%) I B THE X E K
(34.0%, P<0.001), HAEFARFYIE L HHDL-C
i (0.81 +0.21nmol/L) B WK T 45 5 X H It
(1.01 £ 0.27nmol/L, P<0.001), HAKHDL-C I %
B R % (65.9% ) I i i35 IS X B I (29.8%,
P<0.001) B 7 DX BAFIEF 28 g )15 BA 23 5l 244
BREMTGEH SN, & TGIIUAE Bk A 24 5% 050
P12 X (4.3% vs. 4.5%, P>0.05, 73).
2.5 HRE MG SR
BT MIACK, LDH. ASTHIALTH) 5% 24 5k
23.1% . 61.5%. 3.3% A0, H, 3FJIE ELDH
T (273.70 £ 136.74U/L) i /5 FHE X H &
(205.19 + 77.94U/L, P<0.001), JfHIHLDHRH X
(72.79%) WA I 55 T 9E 8 X B 15 (51.1%, P<0.05).
W B B SSCK. ALT. AST M AST/ALT & M i
REFTG2#E L (P>0.05, #4).

ML e R L S S R L AR

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

Garrison troop (1n=47)

Field training troop (n=44)

Item Reference range
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% 65.9(29/44)"
Total — — 34.0(16/47) — 70.5(31/44)Y

(1)P<0.001 compared with garrison troop
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Tab.4 Comparison of contents and abnormality rate of serum enzymes between garrison and field training troops

Garrison troop (n1=47)

Field training troop (n=44)

Item Reference range (for male)

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 S1.1(24/47) 273.70 = 13674 72.7(32/44)"
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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