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Mercury concentration in hair and its influencing factors in residents of typical origins of
aquatic products in China. DING Li' > CHEN Min'> ZHANG Chan—chan'> YANG Guang—
hong' > YAN Haiyu'® LI Ping' > (' School of Public Health Guizhou Medical University
Guiyang 550025 China; *Key Laboratory of Environmental Pollution Monitoring and Disease
Control Ministry of Education Guizhou Medical University Guiyang 550025 China; *State Key
Laboratory of Environmental Geochemistry Institute of Geochemistry —Chinese Academy of Sci—
ences Guiyang 550081 China) .

Abstract: To evaluate health risks of mercury ( Hg) exposure for residents in typical aquatic pro—
duction areas in China a total of 139 136 and 159 human hair samples were collected from
Wuhan Qingdao and Xiamen respectively. Total mercury concentrations ( THg) in hair sam—
ples were measured and the influencing factors were analyzed. The median ( P25 P75) of hair
THg concentrations in the whole population ( n=434) was 0.435 (0.262 0.820) pg* g . The
medians ( P25 P75) of hair THg concentrations in Wuhan Qingdao and Xiamen were 0.392
(0.253 0.611) pg+g' 0.305 (0.204 0.478) pg=*g ' and 0.814 (0.445 1.350) pg°

g respectively. 7.2% 5.9% and 40.3% of population from the three areas with hair THg con—
centrations exceeded reference value (1 pg * g”') set by U.S. Environmental Protection Agency

respectively. The highest mean value of hair THg was obtained in Xiamen. There were significant
differences of hair THg concentrations between Xiamen and Wuhan and between Xiamen and
Qingdao ( P<0.001) . There was a significant correlation between hair THg and frequency of fish
consumption ( P<0.001) . Hair THg varied among different age groups with the highest value in
the age group of 36—65 years. The averaged odds ratio ( OR) (95% CI) value of increasing hair
THg in population with rice consumption was 6.47 (4.07—-10.29) compared with the population
without rice consumption. In conclusion population in Xiamen is at high risk of Hg exposure
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while the population in Wuhan and Qingdao are at low risk of Hg exposure.

Key words: origin of aquatic products; hair mercury concentration; risk of mercury exposure;
influencing factor.
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Table 1 Basic information of the studied subjects

n () (m) (ke)
( 2016) 41 30.2¢10.6  1.69+0.101  64.4+10.5
53 36.6x19.0 1.63x0.174  60.4+16.7
45 342:162  1.62£0.132  59.3:14.3
130 33.9x16.1  1.64x0.142  61.2+14.4
31 39.2:14.8  1.680.135 71.9+20.3

o 57 32.4+14.0 1.67£0.141  63.2+15.4

48 39.3x17.3  1.65£0.156  67.9+17.1

1 136 36.1+15.8  1.67+0.144  66.9+17.7
15 30.8+5.10  1.66+0.100  65.3+9.71

1.1 107 42.6+18.6  1.63+0.169  61.9+16.8

37 61.8+21.7  1.54+0.108  52.6+11.8
159 46.0+20.7  1.62+0.143  60.1+15.7
434 39.0£18.7  1.64+0.144  62.6+16.2
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Table 2 Comparison of determined and certified values for certified reference materials
n (pgeg') (ngg) (%)
GBW0910b 35 1.06+0.28 1.10+0.10 104
TAEA086 0.57+0.04 0.55+0.03 96
NIES-3 4.42+0.20 4.23+0.26 96
. 0.0005 pg * g S0r
<10% 2.5
96% ~104%(  2) . e
1.3 b
SPSS for Windows 22.0 sl
+ E 1.0 %
; Je3 & §
( ) . Tmw wm mEM
5T X 38k
Dunnett’ s T3 )
.. 1 N
Logistic o . . N .
Fig.1 Hair THg concentrations in residents of the study
P<0.05. areas
(25% ~ 75%)
2 (50%) (5%~95%) * P<0.01
2.1 <1
( THg) ( 5~19 « 7! >
) 0.435 (0.262 0.820) pg*g™'; . 20 - !
THg ( ) ( OR) (95%CI) 4.22(2.05~8.69) 11.0
0.392 (0.253 0.611) pg * g71‘0.3()5 (0.204 0.478) (5.05~24.0); <20 36~50
pg g 0.814 (0.445 1.350) pgeg - 51~65 OR( 95%
10 (7.2%) 8 (5.9%) 64 (40.3%) CI) 5.29(2.43 ~11.55) 2.78(1.43 ~
( USEPA) I pg- g_1 5.41) ;
( USEPA 1997) ; 0 (0%).1 (0.7%) (OR) (95% CI) 6.47
21 (13.2%) (4.07~10.29) . N
( JECFA) 2.3 ug * g '(JECFA 2003) . . . . /
( P<0.001 o
1); o
) 3
2.2
3.1
. . ( Marcinek-Jacel .
et al. 2017) .
0 N 2016
4 i1t <Py 20 Py ~ Pyy; 31 Py ~ 474479  T72.2 g( 2006;
P41 >P50 Logistic 2011; 2014)
~ ~ ~ ~ 31.2 g( 2017) ;
3 o 15.03 .15.99 .19.54
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Table 3 Logistic regression analysis of factors on human hair THg concentrations
n B Wald P OR OR  95%
XZ
( 7)) >20 139 2.4 0.4 36.47 <0.01 11.01 5.05 24.00
5~19 193 1.44 0.37 15.25 <0.01 4.22 2.05 8.69
1~4 66 0.46 0.41 1.22 0.27 1.58 0.7 3.53
<1 36 0 - - - 1 - -
() >65 35 0.25 0.46 0.29 0.59 1.28 0.52 3.12
51~65 64 1.67 0.4 17.51 <0.01 5.29 2.43 11.55
36~50 138 1.02 0.34 9.06 <0.01 2.78 1.43 5.41
20~35 127 0.3 0.33 0.8 0.37 1.34 0.7 2.58
<20 70 0 - - - 1 - -
252 0.41 0.26 2.54 0.11 1.51 0.91 2.49
182 0 - - - 1 - -
86 0.16 0.34 0.22 0.64 1.17 0.60 2.30
/ 79 -0.20 0.31 0.40 0.53 0.82 0.45 1.51
70 -0.40 0.31 1.65 0.20 0.67 0.36 1.24
91 -0.60 0.29 4.17 0.04 0.55 0.31 0.98
108 0 - - - 1 - -
398 -0.66 0.59 1.25 0.26 0.52 0.17 1.64
23 -0.31 0.7 0.19 0.66 0.74 0.19 2.88
13 0 - - - 1 - -
351 -0.49 0.28 3.16 0.08 0.61 0.36 1.05
83 0 - - - 1 - -
393 0.29 0.36 0.642 0.42 1.33 0.66 2.7
41 0 - - - 1 - -
282 -0.37 0.29 1.64 0.20 0.69 0.39 1.22
27 0.39 0.43 0.83 0.36 1.48 0.64 3.41
125 0 - - - 1 - -
281 -0.08 0.26 0.11 0.74 0.92 0.55 1.52
153 0 - - - 1 - -
417 0.77 0.75 1.04 0.31 2.15 0.49 9.35
17 0 - - - 1 - -
/ 423 -0.61 0.9 0.47 0.49 0.54 0.09 3.15
11 0 - - - 1 - -
298 1.87 0.24 62.37 <0.01 6.47 4.07 10.29
136 0 - - - 1 - -
11.16~34.6 434 0.01 0.03 0.06 0.91 1.01 0.95 1.07
( P<0.05) ;
o N ( Chien
et al. 2010; 2017)
> > ( 2011; Shao et al. 2013)
( Tremain et al. 2012; Smylie et al. 2016) . ( 2016; 2018)
> (Lietal 2013), N N ( 2012;
74.95.6  102.5 ng * g”'( 2016) ;
2007, 2009; Onsanit et al. 2011)
( Mergler et 2a) o > > >
al. 2007) > > > > > > >
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2018)

al. 2014; Tang et al. 2015)

( Feng et al. 2008;

( Li-
(Niet

2011; 2009; Du et al. 2018;
2018) ;
( 2b).
201 a
2| - 1
A
oat A=l == ma B
Lo A
EeEzIzao@m = X8o
KKIREKEX=ZES H 883 =G
X
2

Fig.2 Comparison of human hair TH

a

2071 g

—
w

THg (ng* ¢")
=

7=0.557
P<0.001

b

-

== o

" .
5-19
A BRIR (K)
4T EN
=0.547
P<0.001
3 -
2 -

THg (ng* g")

==

|

<20

=

3

Fig.3 Comparison of hair THg concentrations in residents with different patterns of fish consumption
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Fig.4 Human hair THg concentrations in different age and sex groups in the study areas
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