ASSESSMENT OF METHYLMERCURY IN CHILDREN'S HAIR FROM THE
JAU NATIONAL PARK - AMAZON REGION
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ABSTRACT

Arzazon vegicn has heso cousidered ag belvgy fawacted by mercary, doe oo natur ol aod antbropegeais
oessses. Funan mercury conteininagtion can be nicnitored through halr anafvels of inprgenic apd srganks
formns of meveury such as merhyhnercory Me-figl Pobiic bealth coneerrs aboaut Hyg aod Me-Hy in the
sqwvivesnent fave increased rocerdady basedd upor fers oy sets of dada: reposted inceoases inlevels of Hg
and Moe-Fig fuad o bioia and veosystenis and new studdies oo adverse healt offects in huenan poptdations
exposed singe miove tian 9% of Me - Hig s fs aouatic bista, the swajor soures of buniss exposere, Ade-Fg is
the must hazardovs mercury species knowa due th its high stability, fipid solubliity and ionde propectics.
The pirposs of this stusv was 1o aseess Me-Hg in hair saropies of pre-schoed childran froen soee: corrmungties
Bpeaved ax fona Nadspsd Park, Amazon region. Chifdesn s seafp hade saxnples frovs cach comapunity wers
eodfenied snd prepaved acvording o the provocolrevuriended by the JAZA. The metbod of analyeis consicis
af Bhue acid leaching with HiDE and fon-exclange separation of iwigante rom giganitineeniay fonns. Onge
Me-Hg is separared i fas to fe decompused in Hy™ by mneans a mixiure of ackds. For Mg determination #FLV
CVIAAS technigue was ased and the measuremenis eere peeformoed by FIMS Perkin Elrer equeipraent,
The validation of reethodology was carvied aut by certifiedd reference materials analyres IAEA 085 [{le-Hy:
22.9 g &g’} and IAEAD86 Me-Hy: A.238 mg &g’} Fhevan Hair), Relacive seandard deviation ranged
from 8.0 to [5.8% and relafive error fram 3 1o 8.0%, shewing good precision and accarecy The median
viskaes fonnd for Mo-Hy bn hadr savoples wore 38.2 9.6 - 558 aup &' Cacloplra 178 U086 - T3 g kg
L Revingaizinho; 428 (35.7 - 538.8F mp.kg?. Vista Alegre apd 50.0 [40.5 - T8 mig kgl Saute Efas
vargernitios. The concentration of Hg of 6 img kg’ iy the halr corresponds ta the pravisional sweekiv iniaie
of M-Iy established as tolorable by WH, The high Mo Ty fovels in hair sampies obtaiyed in the present

Work sesn 1o be iadizaiive of ropreney envirgmunanial nipac at favd Nasipagl Park andd the secusrancs of

ehildren sxprsure leveds thst may fagd 1o ardverss heaith sfierss.
1. INTRODUCTION

The Amazon is seriously impacted by mercury, due to natural and anthropogenic processes (Hylander &
Meili, 2003). Human mercury contamination can be monitored through hair analysis of inorganic and
organic forms of mercury such as methylmercury (Me-Hg). Hair is the most useful first line medium to
measure individual and population mercury exposure (Chatt, 1988). Hair is stable over a long period of time
and provides a historical record of mercury assimilated from the environment (Sarmani & Alakili, 2004).

This study assessed Me-Hg in hair samples of pre-school children from commun’iies at the Jai National
Park (JNP), Amazon region.

2]
Fes)
m
&
<
W
[
z
=
o
2



Farias, Fivaro, Vascowcrrros, Acuran, Arencar & Yuyama

CIE R B N B BN B N BN B B BE B R R B B B BE BE AR B B N N R BE BE BE NERY BE B R B BE BN N ER N

o

Triy EAVIRORIENT

UnnreRiNsE ON Meswy Mivars on

RUPATIONAL

Pnvs

3%
15

®i

2. MATERIAL AND METHODS
1. Sampling, sample preparation and analytical methodelogy for MeHg

Samples were collected in several communities: Cachoeira, Santo Elias, Seringalzinho and Vista Alegre.
Pre-school children hair samples (12 to 60 months old) were collected from the occipital region, very close to
the scalp, in 0.2 g amount approximately. Cleaning procedures followed the International Agency of Atomic
Fnergy protocol (TAFA, 1987). Me-Hg was extracted quantitatively with HCl 6 M from about 0.1 g of
samples or reference materials. An ion exchange column was used to separate non-ionic Me-HgCl from a
HgCl = complex, retained on the column. After separation, samples were digested in a mixture of HNO and

H SO and mercury determination done by using cold vapor atomic absorption technique by FIMS from

Perkm Elmer. r

3. RESULTS AND DISCUSSION
The methodology validation for Me-Hg determination was carried out by reference materials analyses
IAEA-085 (Human Hair) and TAEA-086 (Human Hair - unspiked). Relative standard deviation ranged from

6 to 8 % and relative error from 2.3 to 6%, showing good precision and accuracy (Table 1). The detection
limit of 1 ng mL* was obtained for Hg determination.

Table 2 shows Me-Hg eoncentration levels in children’s hair. Total Hg values in hair of people not exposed
in Brazil are between 1 and 2 mg kg (Saiki et. Al, 1998).

Table 1- Reference materials analyses results (mean of 4 determinations).

Reference Materialis Me-Hg (mg kg ™) (mean ¢ s.d.) Certified Value (mgkg') RS.D. (%) | RE. (%)
IAEA-086 (Human Hair) 0.264 £ 0.022 0.258 (0.236-0.279) 8 2.3
IAEA-085 (Human Hair) 21.6£1.3 22.9 (21.9-23.9) 6 &

Table 2 - Methylmercury levels in children’s hair samples from JNP.

Communities (JNP) Me Hg (mg kg")
Median Mean Range
Cachoeira 389 405+ 13.8 280558
Santo Elias 65.8 55.1+36.0 2832 -744
Seringalzinho 47.6 47.2+26.4 206 -73.3
Vista Alegre 42 .4 45.1 +20.1 35.7-59.8
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The new U.S. Environmental Protection Agency (EPA) guidelines for diet methylmercury are 0.1 micrograms
of Hg per kilogram of body weight per day (0.1 pg/kg/day). This is 4.7 times more strict than Werld Health
Organization’s 0.47 ng/kg/day standard. Hg in hair is approximately 90% Me-Hg and according to WHO.
the value of 50 mg kg! of total mercury in the hair of groups with a high fish consumption is associated
with a 5% risk of neurological damage to adults (WHQO, 1991).

Me-Hg concentration in hair analyzed samples were very high. Pre-schonl children dietary infake presents
fish as one of their staple diefs, probably with a significant contribution fa their averall mercury intake.
Fish consumption is normally considered as the main contamination pathway of Me-Hg in human beings
and the importance of fish in Amazon populations living along the rivers has been previously documented
(Santos et al, 2000). The comparison of total Hg levels in children’s hair from JNP and ather communities

areshownin Table 2,

Table 3 - Total mercury contents comparison in scalp hair between residents in various communities of
Brazil.

Communities Total Hg (mg kg ™)
Age group (years) Mean Range Reference
Brasi lia Legal (Para state): 0 -5 584 +4.91 1.09 — 20.46 (Santos et al., 2000)
S&o Luiz do Tapaj6 s (Para state): 0-5 21.06 + 14.38 0.10 — 94.50 (8Santos et al., 2000)
Rio Negro{Amazon region): <15 18.52 + 10.04 0.51 - 45.9 {Barbosa et. al., 2001)
Jaa [PNJ) (Amazon region): 1-5 15317.6 0.59 - 36.0 (Farias et. al., 2004)
4. CONCLUSION

Me-Hg determination procedure developed in the present study showed good precision and accuracy. The
results obtained children for Jad National Park presented very high Me-Hg hair levels, close to the WHO
value of 50 mg kg* for total mercury in the hair of high fish consumption groups, which is associated with
a 5% risk of neurological damage to aduits. These values are related to Me-Hg values and the age group of
1 to 6 years old, much more sensitive to Me-Hg exposition. Many controversies exist as to what is acceptable
Me-Hg level exposure. Some stem from the science underlying the toxicity data base for Me-Hg. There is
disagreement over which studies and points of concern should be used to derive an acceptable level. It is
known that consumption of freshwater fish is an excellent nutritional source and most people cannot
eliminate this protein source completely from their diet, but they have reason to limit their fish consumption
or to change the fish species consumed. Exposure assessment of the Brazilian population — including those
with high fish consumption - is needed to provide a full picture of the Me-Hg and total Hg distribution and
expaosure both nationaily and regionaily.5.
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