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Change of plasma hormone levels at acute exposure to 4500 meters altitude
and its significance
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Abstract  Objective To explore changes of plasma noradrenaline (NA), adrenaline (ADR), atrial natriuretic peptide (ANP)
levels, and plasma renin activity (PRA) at acute exposure to 4500m altitude and their significances. Methods A set of hypobaric
chamber was applied to simulate 4500 m altitude. Venous blood samples of 43 healthy young males were obtained before and at 22
hours after acute exposure to simulate 4500 m altitude. High-performance liquid chromatography-electrochemical method was used to
detect plasma NA and ADR concentrations, while plasma ANP concentration and PRA were detected by radioimmunoassay. Subjects
whose scores were higher than 10 were allocated into acute mountain sickness (AMS) group, and those less than 10 into non-AMS
Group. Results  After acute exposure to high altitude, concentrations of plasma NA and PRA significantly decreased[NA: (3.720.8)
vs (2.92%0.5) pg/L; PRA: (2.921.8) vs (1.3%1.1) ug/(L - h); P 0.01], however plasma ADR, ANP concentrations significantly
increased[ADR: (2.020.6) vs (2.5%0.5) pg/L, P 0.01; ANP: (79231) vs (100=%=42) ng/L, P 0.05]. Plasma NA concentration was
significantly higher in AMS group than in non-AMS group after exposure to 4500 m altitude[(3.12=0.4) vs (2.8%0.5) ug/L, P 0.05],
although it was not different at plain. AMS score was positively correlated with plasma NA concentrations either at plain or at 4500 m
altitude r=0.435,0.391, P 0.05 . Conclusion Apparent nerve-endocrine changes occur at acute exposure to high altitude, and
these changes may be related to AMS.

Key words  noradrenaline; adrenaline; atrial natriuretic peptide; renin; acute mountain sickness
1,2
3000 m , (21 ,
2h

acute mountain sickness, AMS s

high altitude pulmonary edema, HAPE ,

Yis B H#: 2010-09-14; fE[E H#: 2011-03-30
AiEE: , Tel: 023-68774601, E-mail: qinjungjqj@yahoo.com.cn



DiEZFELESEIRIE 2011 F 105288 5 10% 55588  Chin J Mult Organ Dis Elderly, Vol.10, No.5, Oct 28,2011 - 413 -
Bl 4500 m 2ml
22 h, 43 0.3 mol/L EDTA-Na, 230 ul
noradrenaline, NA R 10 20 ul ,
AMS , - 3000 r/min 10 min, ,
AMS s Y
30s
1 )
1.1
43 1.2.4
19=+1 , 16743 cm, 5946 kg, atrial natriuretic peptide, ANP ,
3000 m 25 AMS 2 ml
=10 non-AMS [ 6.1 10%EDTA-Na, 230 pl
1.9 1;18 10 AMS | 40 ul , 35001/min 10min,
127426 1, 100 pl
1 , 100 pl
12 , 4C 24h I'”- ANP
100 pl, 4°C 24 h, , ,
1.2.1 ’ v 305
DYC-Q , ANP
43 1.2.5 AMS 22h,
242m « »  GIB1098-
’ ’ 91 AMS
3m/s 22h HAPE
25 min 4500 m , 22 h ’ AMS
1.2.6
15min , ’
19.2%~21.6%, 4497~4501m,
CO, 647~1083ppm 1ppm=1mg/L , 0~ 13
513 m’/h, 12.0~12.4kPa 1kPa=7.5mmHg |, SPSS10.0 ;
12.6~16.6"C, CO, 37.4~62.8 Pa, Xts t ;
52.7%~62.9% Person P 0.05
1.2.2 NA 32
- NA 2
adrenaline, ADR 10%EDTA-Na,
30ul 2ml ,3000r/minl 21 NA, ADR, ANP
15min, ,0.2mol/L PRA
120009 4°C 20min, I~ 3 R s 4500 m
NA Waters  Sigma 22, NA PRA P
0.01 ADR ANP P 0.01, P 0.05
1.2.3 , NA PRA
plasma renin activity, PRA P 0.01 , non-AMS ADR ANP P



-414 - EEZELBRERFELE 2011 F 108528 H & 105 & 583  Chin J Mult Organ Dis Elderly, Vol.10, No.5, Oct 28, 2011
*x1 BEYSHESEAEME NA. ADR. ANP JKE R PRA BIZ 1k (X+5)
NA(nN=32, ug/L) ADR(n=32, ug/L) ANP(n=43, ng/L) PRA[N=43, pg(L - h)]
3.70.8 2.040.6 79431 2.9+1.8
2.940.5" 2.540.5" 100==42" 13117
: NA: ; ADR: ; ANP: ; PRA: ,P0.05, 7P 0.01
2 HEHEHSEAIE non-AMS A5 AMS A3 NA 51 ADR iR E &Y tL i (X£5)
n NA(ng/L) ADR(ug/L)
non-AMS 18 3.5%40.9 2.140.4
2.840.5"" 2.540.5
AMS 14 3.940.7 2.040.7
3.140.4" 2.620.6"
i NA: ; ADR: ; AMS: ,'P0.05,P 0.01; non-AMS P 0.05
non-AMS AMS ANP PRA (X £5)
n ANP(ng/L) PRA[pg/(L - h)]
non-AMS 25 80427 27418
103240" 13117
AMS 18 78437 3.1%1.8
9645 1.3%1.0"
: ANP: ; PRA: AMS: ,P0.05, 7P 0.01
Fz4 HEREHSE non-AMS (A5 AMS A5 20 R F I E B LLER (X £5)
n ( /min) (mmHg) (mmHg)
non-AMS 25 677 1117 68=+6
82410"" 106210 676
AMS 18 667 1127 685
88=+17"" 113210 6549
: AMS: ; 1 mmHg=0.133kPa ,P0.01
0.05 ; AMS ADR P 0.05 , ANP AMS 31%~66%,
s AMS 22~
s AMS NA non- 48 h,
AMS P 0.05 AMS [1.4]
2.2 NA ADR ANP PRA AMS )
(6]
, 22 hAMS ) -
NA [5]
r=0.435,0.391,P 0.05 , AMS ADR ,
ANP PRA 1
2.3 , 15
4 : , 2
7% P 001 catecholamine, CA , 14
NA , 4
ADR ,
NA Bl 4
3 7134 m Lenin
- - , NA
ADR ) CA Lenin
, 3000~5000m , 3600 m



DEEZFEZRBRRRG

2011103288 51035 5558  ChinJ Mult Organ Dis Elderly, Vol.10, No.5, Oct 28, 2011

- 415 -

16 d, g ,

: NA

(.8 : CA
cA

NA Q

(10] 4850 m

ADR . non-AMS
, NA
, Loeppky

Loeppky
AMS

NA

AMS NA

non-AMS , AMS
NA

AMS

ANP
(1

ANP

s ANP
[11,12]
s 30 min
, PRA
ANP

ANP

[11]

, 22 h
PRA NA
ANP ,

[13] 19
HAPE
HAPE

Kumar HAPE
PRA

, AMS

[9]

12h

ADR

PRA

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

ANP

, PRA,ANP  AMS

, AMS
,  ANP PRA

ANP PRA

AMS

Basnyat B, Murdoch DR. High-altitude illness[J]. Lancet,
2003, 361(9373): 1967-1974.
Kamimori GH, Ryan EJ, Otterstetter R, et al. Catecholamine
levels in hypoxia-induced acute mountain sickness[J]. Aviat
Space Environ Med, 2009, 80(4): 376-380.
Rostrup M. Catecholamines, hypoxia and high altitude[J].
Acta Physiol Scand, 1998, 162(3): 389-399.
Wang SH, Chen YC, Kao WF, et al. Epidemiology of acute
mountain sickness on Jade Mountain, Taiwan: an annual
prospective observational study[J]. High Alt Med Biol, 2010,
11(1): 43-49.
[J. , 2008, 26(2): 147-149.

Qin J, Huang L, Tian KX, et al. Change of autonomic
nervous system function in healthy young men during initial
phase at acute high-altitude exposure[J]. J med coll PLA,
2008, 8(10): 270-275.
Chen KT, Chen YY, Wu HJ, et al. Decreased anaerobic
performance and hormone adaptation after expedition to
Peak Lenin[J]. Chin Med J, 2008, 121(22): 2229-2233.
Sevre K, Bendz B, Hanko E, et al. Reduced autonomic
activity during stepwise exposure to high altitude[J]. Acta
Physiol Scand, 2001, 173(4): 409-417.

[J1. , 2007, 32(4): 405-
408.
Loeppky JA, Icenogle MV, Maes D, et al. Body temperature,
autonomic responses, and acute mountain sickness[J]. High
Alt Med Biol, 2003, 4(3): 367-373.
Hohne C, Drzimalla M, Krebs MO, et al. Atrial natriuretic
peptide ameliorates hypoxic pulmonary vasoconstriction
without influencing systemic circulation.[J]. J Physiol
Pharmacol, 2003, 54(4): 497-510.
Chen YF. Atrial natriuretic peptide in hypoxia[J]. Peptides,
2005, 26(6): 1068-1077.
Kumar R, Pasha Q, Khan AP, et al. Renin angiotensin
aldosterone system and ACE I/D gene polymorphism in
high-altitude pulmonary edema[J]. Arviat Space Environ
Med, 2004, 75(11): 981-983.

(%t BFe)



