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— Abstract —

The Effects of the Frequency of Fish Consumption on the
Blood Mercury Levelsin Koreans

Chan-Woo Kim, Young-Wook Kim, Chang-Ho Chae, Jun-Seok Son,
Seung-Hyun Park, Jae-Chul Koh?, Dae-Seon Kim?

Department of Occupational & Environmental Medicine, Masan Samsung Hospital, College of Medicine, Sungkyunkwan
University, Department of Occupational & Environmental Medicine, College of Medicine, Korea University?
Ministry of Environment, National Institute of Environmental Research (NER), Seoul, Korea?

Objectives: We studied two districtsin Korea in order to investigate if the frequency of fish consump-
tion has an effect on the blood mercury levels.

Methods: This survey was conducted on 164 fishing district residents in Geoje city and 219 agricultur-
a district residents in Changwon city from July to August in 2008. The data on the demographic charac-
teristics, the living environment, lifestyle habits and the frequency of fish consumption was collected by
interviewers. We used ANOVA to estimate the particular relevance between the frequency of fish con-
sumption and the blood mercury concentration, and other various factors.

Results: The mean total blood mercury level was 6.54+=4.01 ug/L for the total study population. Our
results were even higher than that of the National Health and Nutrition Examination Survey (USA) in,
2001~2002 and the German Environmental Survey in, 1998. In this study, there was a significant differ-
ence for the frequency of eating fish between the groups. (p<0.01, The level of the groups that ate fish 3
to 4 times per week was significantly higher as compared with the level of the other groups that ate fish 2
to 3 times per month and 1 to 2 times per week, respectively). As the frequency of fish consumption
increased, so did the blood mercury concentration.

Conclusions: We found that the blood mercury concentration increases along with fish consumption
and this was statistically significant and this fact reveals that fish consumption is positively related to the
blood levels of mercury. Accordingly, we need systematic and periodic research on the general popula
tion to prevent mercury poisoning, which can be caused by low-level mercury exposure from dietary
intake such as chronic fish consumption.

Key Words: Fish, Consumption, Mercury, Frequency, Blood
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Qaln AHe @ 5 old] Feldkn Belarle @ 3w

o @l 2AAS] HEAE 4

oz 4EENE dgaa, 4t 5*} SEERCE)
]

3 mL AF A H( Vacutamer, Beckton & Dick-
tion, Los Angelse, CA, USA)S Atgslo] Hwld s
234 AL § Als AR Egfoloto] 2o A At
o] st A H7RA Fst 10°CollA st &
A Ao AN ZE F2olA MA8] Bl v, F
A8 (vacutainer tube)S FE3] TEo oz
EDTAZ} & 40|25 g & o] FodA 0.5 mLE # 3|
o] HNO, 5 mLE 5@7}5}1 =299 (microwave) &2
AA A Agsat. & o2 AA &£%E 50 mL
e F 5 & S BN Yo 9357
27k AAE] e F& E47]7] (Perkin Elmer
Analyst 800- FIAS 100, Shilton, CT, USA)E A}
g3kt o] 471719 A= 0.1 ug/LIth. &5 &+
S BA71719) B4 27 BZ9(Lamp wave-
length)°] 253.7 nm, €3 Y] (slit width)7} 0.7
nm, Al FZ7} 500 ul, A= 3%< HCl, 52
12 mL/min, 44+ 0.05% NaOH E°3)
0.2%<] NaBH'ith.

o

1

R
p
-

3) EA4l 24

EA4 42 SPSS for windows 12.0 version
(SPSS Inc, Chicago II, USA)< o]-&3litt. A3 Hl
Lo mE dF £ wxo AolE Hlushy] fH 49
H| 2] BAHEA (one-way ANOVA)S AR &4t p#t
°] 0.05 PIgkel A5 FTAHoRE fod Aoz 3

24 ﬂl_

ZAF gAY AR 63.54+114.344RA 3L 5000 B
o] 457 (11.7%), 50ti7} 97%8(25.3%), 607} 927
(24.0%). 700 o]/do] 1497 (38.0%)°1Att. 48 &%
© 927t 145%(38.0%). A7t 2379 (62.0%) 13

116

o i o 82 yJ

Zo] 2199 (57.1%)°1ct.

&% vl Abgtol 2337 (61.5%)
“E A}%Eq— u}o]—r;]_ a:]ZH ;5:0:]_0_ =
skA] @ Abge] 2667 (69.6%)22 ©
Al ET BT AF 1@3 °1é°1 164Ué (42.9%),

AollMel A5

717H& 49'd olabrt 1829 (47. 8/) 50 O]/ﬂ-o] 199+

(52.2%)°1 %A
% $2e 250w 29 o 159

(65.4%) 0.2 77§ Bk
1107 (30.0%), AEgn

E_‘
71 Ao olglo] Bxaiart.

hl

I FHT AF 717 4642 eI o
Holstzt 240
stael A e
A oldol 178 (4.6%) 22

HiEE 3 g

2~33] o]3} AF7} 189% (50.1%), 45Ul 1~23] 4
F7F 11398 (30.0%), LFYoll 3~43] o] JF7} 7578
(19.9%) 2.2 Yepgth(Table 1). 3=l tigh Aol
AN 2o AYHow wId \‘41 27t glol A3t
oA ALAAF L For Qg 2 of thek A
Ae 2E2T HeEToA 2|7k §ld
Table 1. Genera characteristics of study subjects
Characteristics Number (%)
Age
<50 45(11.8)
50~59 97(25.3)
60~69 92(24.0)
>70 149(38.9)
Gender
Male 145(38.0)
Female 237(62.0)
Drinking
Non-drinker 146(38.5)
Drinker 233(61.5)
Current smoking
No 266(69.6)
Yes 116(30.4)
Distric
Fishing 164(42.9)
Agricultura 218(57.1)
Resident duration (years)
<49 182(47.8)
>50 199(52.2)
Education level
No education 110(30.0)
< Elementary-high school 240(65.4)
>College 17(4.6)
Frequency of fish consumption
<2~3/month 189(50.1)
1~2/week 113(30.0)
> 3~4/week 75(19.9)




2. 44 MA o ME €T 2 sk

A AR HEE 3 o] 2~33] o], dFdo] 1~2
3], dFdol| 3~43] o] AHA TR Uro] Blustsl
ot} Zh oMo dF & FEE 6.05+3.44 w/L,
6.40+4.16 wug/L, 8.14+4.79 ug/Lol%A %l—zr%loﬂ
3~43] o] AFee Tol v =¥ H]ﬂé}l*a— m g
frﬁ TEIF BAACE fostA =34tH(p0.01, Table

A AR R & RRY 3 8% 72 FET
%021 oA RUEE 93] HBM 19 &871%2(5 u
/L)et vl B4 RSH(EPA)S 3€71521(5.8 we/L)

g w5 Zusqd,

B AT HA e 7L B sEE 6.54 wg
=Y A 2UHE L3 (CHBM)7F gt 9)
ARkl 2 17 I3 A@del gle HBM I 7191
Auklofl Al dAFt frall A7 g o] et

Ux e F£For Falan ' vz 7 HiA
7159 5.8 wg/L B} =skn 5 QA RUEHFY 9
3lo] HBM I 9 7159l 5.0 w/LS 233 A3 B2t
7} 2359 (61.8%), ml=F 273 B3 Aol 7129 5.8 ug/L

o)

fejLet g8 X9 FEoAM 4Md gF

MMz BIEY B 2 S50 0jR|s gt
o] 37+ & $ & 439 HBM II 7152 15.0 wue
/LE 233 A7 At 16 (4.2%) 2 VebgTt
(Table 3).
LA

A7 A% e ded 4 de A Fe
al S

80~90%7F S &l A3 =

F29] 75~90% o] AFo] %71 2ol m P Aol EA
ste 85 529 5% AEE A 30Y ool AA
AAZ B3 f7] 29 AU el 93 Aolgke 4
TF7F Y. oy AFE BeiA A EAjske £
o] REL YA H%‘ﬂ?— M ANZ Fdo] S A

Yol EAlate 29 Be Fie 7] $20] Axstn
Ues & F 3 r)r A HYA, SRR £
=EEA FE dAFS Bop, dut gzl A A
HE 5% 3 £L& w59 a0 w2 17 el dig
e A7t X Ha vk AR B AFH W=t &
ofell el A7t dasdel Aol #g thEAA AT
7} ek, A5 1@ (pilot whale)& ”‘O] A el B
o divpady gtz 4 dFeA A f7] F& =52 of
o9 £%&, FFY, <o HAIA AL Y &)

G wkHo] o}lZ a7} Jek QEekd] X3k Ao]A

S 2 A3 ddATE 188 (49.2%) 019 W=t 2 Axe] A7e A f7] F& =53 ololEY As
FEE 9 A9 S Lule] AW K9 AT olE o % BAAo] gD Bu RTS8
daol VEA 9e FEoR Faw de 718 A AR dojo] Ba ofe} Ay Yalr d3
13.6 w/LE Z23a A3 didat 219(5.5%), =% T FEET Hof AWM dF £ =7t
QA RUE Y 1d3]ox] dnkel & A A 1A ¢ 1.5~21) ol =2 Ade #& =7} dHo} 4l
Table 2. Blood mercury level according to the frequency of fish consumption
Frequency of fish consumption N Blood mercury level (ug/L)* p-value'
<2~3/month 188 6.05+3.44
1~2/week 113 6.40+4.16 0.001
> 3~4/week 75 8.14+4.79
Total 376 6.54+4.01
*Mean+SD, ":by ANOVA(<2-3/month, 1-2/week compare with > 3-4/week)
Table 3. Study subjects that exceed mercury reference value of other organizations
Organization Ref. value N (%) Reference
German CHBM * (HBM 1) 5.0 ug/L 235(61.8) 9
USA EPA' 5.8 ug/L 188(49.2) 10
ATSDR! 13.6 ug/l 21( 5.5) 11
German CHBM * (HBM 11) 15.0 pg/L 16( 4.2) 9

*:Commission of human biological monitoring, ':Environmental protection agency, *:Agency for toxic substances and disease reg-

istry.
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Aot 2 FAO/WHO 3% 2% #7HE: A&7t 914
3] (The Jonit FAO/WHO Expert Committee on
Food Additives, JECFA)ME mEdse9o 4 +
7+ A% % (Provisional Tolerable Weekly Intake,
PTWID< 3.30 ug/kg body weighteld 1.6 ug/kg
body weight® 38l&F 2% 3om® o] A9
okt A Y] 2 FRE AR oF 9
ZA JRA] tEiA dAlReF e Agsta e o
doldel AF et dATS Adetn . /9
A Ader @ AFA dall F& FEFES 0.5
mg/kg, A oJFE 1 mg/kgl® 7|=S Hala
o eEjyete] A A oAF, ool 2 AR F
£ A FolAMe & FFE 0.5 mg/kge =2 A
o, thgol B AR Fel M WEFS FHFE 1.0
mg/kgl 2 Fstu . T = 2F = (U.S.
Food and Drug Administration)® 7 23z
(Environment Protection Agency)< 2% =&
dFdo] 12&2(¢F 340 gm) ©1 WA F AR F
S 2ol F&o] @ol FfE T2 dFLe 62(°

2]

170 gm)olA BA & AL Axstn Yo, I

|

Table 4. The mean levels of blood mercury in other studies and this study

Study Blood mercury level * (95%Cl) Source Reference
This study 6.54(6.14-6.95)
USA 0.82(0.74-0.94) NHANES' 2001-2002 11
Deutschland 0.58(0.57-0.60) Ger ES' m1 1998 9
Japan 5.18 Environmental Research 2007 31
Korea 3.80(3.66-3.93) KoreaMinstry of Environment 2007 11
*: pug/L, T National health and nutrition examination survey, *: German environmental survey.
Table 5. Mercury reference value of other organizations
Organization Ref value Meaning Reference
USA EPA * 5.8 ug/L No harmful effect on healthin lifetime 10
ATSDR' 13.6 g/l No harmful effect on health in lifetime 11
German CHBM' HBM | : 5 pg/L Does not raise risks of health problemsin general population 9
HBM I1 : 15 pg/L Increase risks of health problem in sensitive persons 9

* . Environmental protection agency, ': Agency for toxic substances and disease registry, : Commission of human biological moni-

toring.
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