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Comparison of serum trace element concentrations between individuals with and without motion sickness after

exposure to acceleration
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[Abstract] Objective To analyze the changes of serum trace element concentrations between subjects with and without
motion sickness after exposure to acceleration, so as to provide new insights on the etiology and pathogenesis of motion sickness.
Methods A total of 60 volunteers were exposed to the repetitive acceleration stimulation using a 6-degree-of-freedom ship
motion simulator. At the end of the acceleration exposure the subjects were divided into motion sickness and non-motion sickness
groups according to the presence of nausea and vomiting. The serum samples were collected immediately after acceleration
exposure to determine the concentrations of trace elements, levels of cortisol and epinephrine by inductively-coupled plasma
atomic emission spectrometry (ICP-AES) . radioimmunoassay (RIA) and high-performance liquid chromatography coupled to
electrochemical detection ( HPLC-ECD). Results  There were no significant differences in trace elements. cortisol and
epinephrine concentrations between the motion sickness and non-motion sickness groups before exposure to acceleration. After
exposure,serum Cu,Sr and Mn concentrations were apparently increased in the non-motion sickness group and not changed in
the motion sickness group. Serum Zn concentration in the motion sickness group decreased by 19. 7% after exposure(P<C0.01),
and it did not change in the non-motion sickness group. Serum Zn concentration in the motion sickness group decreased by
17.1% compared with that in the non-motion sickness group after exposure(P<C0. 05). Serum cortisol and epinephrine levels
increased in both groups,and there were no significant differences between the two groups. Conclusion Our results suggest that
acceleration exposure-induced increase of serum Cu, Sr, Mn, and decrease of Fe, Zn concentrations may be related to the
development of motion sickness.
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Tab 1 Comparison of trace element
levels before and after acceleration exposure

[ph/(pg « L7V, n=60, xts]

Element Pre-exposure Post-exposure
Al 51.3£47.7 48.1421.6
Cu 1410.14221.6 1525.2+268.1" "
Fe 1 836.0+565.3 1766.04+493.9
Mn 5.0£3.8 5.1+£3.3
Sr 52.4£12.0 60.8+16.1* "~
Zn 1183.64198.2 1088.24+511.8* "

** P<C0. 01 vs pre-exposure

2.3 mMEERENEEHRALE L EHRM LA
MEAFAFTE IR 2 UL, 7E e R R A,
PR NHE T A A0 0 i T 3R B YA B e 2
S AB5 B0 B A 6 H A L, i RE R 6 S G
FE A N M SR LA T
14. 1% (P <C0. 01).,23. 1% (P<C0. 01) 1 26. 7%
(P<20.05) , M 782 w3 AT B B A8 Ak s M, 5
B0 R S B AR Lo I R R BR S 2 e A
REM SR A MR T 19. 7% (P<<0.01), 5% &%
JE &SR LW TR T 20, 7% (P<C0. 01), T JG
ZHNH A B RERTERA N B, 23N A A
S ERER G NG REAY B2, HS



e 316 - B OFEEKRF¥M 20114E3 AL 328

N EREE LEAR AN, i ESR & e 7 17.1% (P<<0.05),

2 NEEERBNEENREASTEIFEANFHELEIELR
Tab 2 Changes of 6 trace elements in non-motion sickness and motion
sickness groups after acceleration exposure after exposure to repetitive acceleration

Lon/(ug* L1, n=30, x=£s]

Element MS MS

Pre-exposure Post-exposure Pre-exposure Post-exposure

Al 43.8+17.9 52.5+25.9 58.8+64.8 43.7+15.4

Cu 1379.8+180.3 1575.0+£264.6" " 1 440.3+256.0 1475.3+266.6

Fe 1932.5+651.8 1931.24439.8 1739.5+453.8 1 600.84+496. 54

Mn 4.5+1.5 5.74+2.9% 5.5+5.1 4.5+3.6

Sr 49.7+11.5 61.2+15.0"~ 55.2+11.9 60.3+17.4

Zn 1169.5+170.3 1214.0+674.1 1197.7+224.8 962.3+213.7* "~

NMS: Non-motion sickness group; MS: Motion sickness group; * P<C0. 05, * * P<C0. 01 vs pre-exposure group. > P <0, 05,24 P<C0, 01 wvs

post-exposure in the NMS group
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Fig 1 Typical chromatograms of an epinephrine standard (A) ,serum sample from motion sickness(B)and
non-motion sickness (C) groups after exposure

1: Epinephrine; 2: DBHA
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