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Mercury exposure, an “invisible” problem
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Mercury exposure

Chemical composition of methylmercury, one of the
most toxic variants of the studied substance.
Source: Clarkson & Magos (2006).
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Mercury concentration

Source: http://www.publicnewsservice.org/
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Methodology

* The experimental protocol followed the
iInstructions provided by the COPHES
project, an European project which looks to
harmonize the collection and treatment of
samples for biomonitoring studies.

* The process of biological sample collection
(human hair) was approved by Coléegio
Valsassina’s Pedagogical Direction (ethics
commission) and authorized by the
Portuguese National Data Protection

Commission.
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Para os devidos efeitos informamos que, em reunido da Diregdo Pedagogica do
Colégio Walsassina, realizada no dia nove de janeiro de 2017, fol analisado o projeto de
investigagdo intitulado “Avaliagdo dos niveis de mercirio nos zlunos do Colégio
Valsassina®, desenvolvido no dmbito da disciplina de Biologia, do Curso de Ciéncias e
Tecna logias,

Pela sua impartdncia, quer a nivel cientifico, quer a nivel académico e pedagogico
para os alunos envolvides, a Direcdo Pedagdgica do Colégio Valsassina, aprovou por
unanimidade o desenvolvimento do referido estudo.

Por ser verdade, se passa a presente declaraggo, que vai autenticada com o

carimbo em uso no Colégio Valsassina,

Colégio Valsassina, Lishoa, 9 de janeiro de 2017
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Methodology

Preparing the
samples for
mercury
guantification

Defining Sample
the target collection
sample

+
Questionnaire

Quantifying mercury

Technique used: direct
thermal decomposition
NIC (Nippon Instruments
Corporation) Direct
Thermal Decomposition
Mercury Analyzer MA-
3000.
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Study sample

Hair sample analysis

Number of students

PLR
ARDWA
RGO

COLEGIO

VALSASSINA

Education
Female Male

level

Total

70

80

90

years.

29 males

_ « Sample made up of 75 individuals

and 46

Education _ Samples Total per age
available to
level o collected group
participate
7° 9 9
8° 9 9 32
Qo 24 14
100 36 17
11° 25 18 43
12° 13 8
Total
Total 116 75
(sample)

females,

between 12 and 18 years old.

* Average age was 14,76 + 1,63

10°

11°

12°

NN IDNIDNIDNDN

oOlR|RP|IRP|R|RL|PFP
olRr|RP|IFRP|RP|FR|PF

Total students

12

Number of samples collected by
student

10

Total of samples collected
(12 students x 10 samples)

120
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MA-3000

MERCURY ANALYZER

NIC-MA-3000 (Nippon Instruments Corporation).






Dehumidified gas line

Mercury
removal filter [ |
Absorption cell 2

— |

o

|

Flow sensor

. - . L1
Absorption cell 1 Lamp
‘IIIIIII ‘IIIIII] ‘II]IIII ‘IIIIIII : —
Mercury collector Furnace Furnace to heat
the sample
. Oxygen line
Digital flow Mercury removal filter
meter

NIC MA-3000 (Nippon Instruments Corporation) functioning diagram
Adapted from: Barros, 2016
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Results (hair samples)
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Ha”‘ Age BOdy maSS [Hg] VALSASSINA
Index 1

length(cm) (years) (BMI) (ng g)

Average 29,19 14,85 20,19 1148,48

Standard 17 66 1.69 2 40 688 57
deviation

Minimum 2,00 12,00 15,06 12,6
Maximum 70.00 1800 2696 331474

N (total) 70 70 70 82
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[Hg] Average by age

Male

Female

General

[Hel

1100,38

1170,68

1150,10

24

58

82

[Hg] Average per fish consumption

[Hg] Average per area of residence

3000
2500
— 1713.92
E 1500 149153
=11
T 1000
493,39
50 I 41499
0
Several Daily Several 1 x week 2-3x 1x Rarely General
times a times a month month
day week
[Hg]| 493,39 1058,87 | 1277,448 | 9089364 | 1429153 1713,92 41499 1150,1
n 1 2 46 L) 6 1 2 82

2500,00
2000,00
~ 1500,00
= 127p,24
= 113§,70 115(,10
o
L. 1000,00
500,00
0,00
Urban Rural General
[He] 1138,70 1272,24 1150,10
n 75,00 7,00 82,00
[Hg] Average for age
300000
2500,00
2000,00
5 | | l
=
Etsu:lw 1
] infm 1 111
17
1000,00
500,00 uis
0 .
o 12 13 14 15 16 17 18 Geral
[Hg]| 108694 | 169350 985,37 11728 | 122644 BEE, 51 378,15 1150,10
n 10 10 13 14 12 10 3 B2
Age at the time of collection
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[Hg] Average by body mass index
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2500,00
2000,00
150000 L40p.13
- 121},08 115,10
o 959,33
< 1000,00
"
L
500,00
lﬁl
0,00 !
500,00
15-18 18,01-21 21,01-25 25,01-28 Geral
[He] 1407,13 1213,08 959,33 160,22 1150,10
n 17 34 28 2 81

« Statystical analysis (Kruskal-Wallis test) shows a correlation between the individuals’ body mass

iIndex and their mercury concentration.




Product analysis [&
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We analyzed: coicelo
» 43 food products
» 48 cosmetics and hygiene products

* 4 office supplies
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Product analysis

COLEGIO
VALSASSINA

T R s —




Product analysis

Average

Standard
deviation

Minimum
Maximum

n (total)

Food products

[Hg] (ng g™*)

6,95

27,9

0,04
174,58

43

Cosmetics
and hygiene
products

[Hg] (ng g)
0,39

1,2

0

45

48
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Office supplies

[Hg] (ng g™*)

3,93

2,82

1,21
7,85

A4



Results and discussion
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 The 82 hair samples analyzed revealed an average mercury concentration of

1150,10 + 685,34 ng gt. Mercury values varied between 12,6 and 3314,74 ng g

 Our study found values similar to those published in other investigations, both In

Portugal and abroad (although these studies sampled adults).

« We'd like to emphasize our study’s innovative nature. There haven’'t been any

Investigations conducted in Portugal which targeted such a young age group



Results and discussion
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* When compared with the US EPA’'s reference value for mercury hair

concentration, 1000 ng g, 46% of the sampled students have [Hg] higher

than this value, beyond which there may be consequences to human health.

« When compared with WHQO’s reference value, 2000 ng g1, 12% of students
have [Hg] higher than this limit.

* A recent European study suggests that the reference limit should be 0,58
ug.gt (Kirk, 2016). 83% of individuals have a mercury concentration

superior to this value.



Results and discussion
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« Our data suggests an inverse statistical correlation between the
individuals’ BMI and their mercury hair concentration (Kruskall-Wallis

test).

« We recommend further studies on this topic, focusing on an age group
similar to ours, since these people are (potentially) more susceptible to

damage from mercury poisoning.



Results and discussion
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* The product samples’ analysis revealed that fish is the main source of
mercury contamination. This data is consistent with the results found In
previous investigations.

* The results obtained in the collected fish samples (174,58 ng g*! in a
snapper and 36,58 ng g! in a salmon) are inferior to the safe limit set by
WHO of 500 ng g*. However, both species are known to usually contain low

levels of mercury, therefore our results are to be expected.




Next steps

* When taking Into consideration that

everyone can be exposed to mercury,
particularly through food consumption (mainly
fish), the

oromotion  of

oredatory we recommend

raise

campaigns to
awareness to this problem and to instill
better dietary habits in the population, in
relation to which food to consume more

often.
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Key facts
Mereury is a naturally occurring slement that is

found in air, water and soil
+ Exposure to mercury — even small amounts —
may cause serious health probiems, and is 3
threat to the development of the child in utero
and early in life.

Mercury may have toxic effects on the nervous,

digestive and immune systems, and on lungs,
kidneys, skin and eyes.

Mercury is considered by WHO as one of
the top ten chemicals or groups of
chemicals of major public health concern.
+ People are mainly exposed to methylmercury.
an organic compound. when they eat fish and
shellfish that is contaminated with mercury.
Methylmercury is very differant from ethyimer-
cury. Ethylmercury is used as a preservacive in
some vaccines and is not toxic as methylmer-
cury.

Study of the levels of Mercury in
students aged 12 to 18 years old

When faced with this worrying issue, we developed
2 study in which we looked to evaluats the mercury
conmmination of B2 students in our school. through
the analysis of the levels of this substance present in
the participants’ hair.

We also studied samples of ordinary products (food.,
hygiene products and cosmetics. office supplies).

The masximum safe level of Hg in human hair is, ac-
cording to the US EPA, 1000 ng g°. 46% of the
studied population (32 individuals) presented [Hg]
higher than this value. Furthermore. a recent Euro-
pean study suggests that the reference value shouid
be 058 ug g' (Kirk. 2016). 83% of the volunteers
exhibited a mercury concentration superior to this
value

This substance accumulates in body tissue and can't
be excreted by the human body, which is why it is
alarming to discover so many young people with

extremely high levels of mercury in their organism.
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Mercury, an
invisible problem
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Mercury, an ir
problem

Mercury is a metal, liquid at ambient tempera-
ture and pressure. This element is present in the
environment in several states, such as elemental
mercury, and inorganic or organic species, fike
methylmercury. Mercury is present in nature
due to natural processes lie rock erosion and
volcanic activity. However, most Hg existent
derives from human activity. This compound
s bioamplified through the food chain.

Mercury’ increases up the food chain

Mercury's bicampliification process in the food chain
Adapted Bom hups Tishebia commescury-Sounin-<sSfonin-fog sy

t(, P 7
"!—,, \ ::2"..'.‘
§ %

Possible sources of mercury exposure
Adapiod; UN Enviscament Prograenss, T s Act 2013

Mercury is a toxic element, and its presence in the hu-
man organism can lead to damage in the nervous, neuro-
logical and cardiovascular systems, for example. This com-
pound can be extremely dangerous due to the human
body's incapacity to fiiterlexcrete it. As such. absorbed
mercury will remain and accumulate indefinitely in
our bodies.

The dangers associated with mercury contamination led
to the Minamata Convention, which attempts to safe-
guard human and environmental health against this ele-
ment's debilitating effects.

One of the main sources of mercury exposure to hu-
mans is our diet, particularly fish consumption.

However, medicine, cosmetics, garbage, and
vegetables which come from contaminated soil can
also be sources of exposure.

MAKE THE RIGHT DECISIONS!
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Mercury concentration in some common fish
Adapted fom baga e egpaics.crplmercary-ip acafood which-scaod s
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http://www.fishchoice.eu/calculator/

ISHCHOICE

SIMPLE CALCULATOR

CHOOSE YOUR WEEKLY INTAKE OF FISH
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Video
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Available In:
https://www.youtube.com/watch?v=UCnD5IOBPao&t=46s



https://www.youtube.com/watch?v=UCnD5lOBPao&t=46s

Website
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http://escola.cvalsassina.pt/mercur
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Mercury PROBLEM MERCURY CYCLE EXPOSURE STUDY PREVENTION KEY FACTS TEAM VIDEO

Mercury, an invisible problem

Mercury is a metal, liquid at ambient temperature and pressure. This element is present in the environment in several states, such as elemental mercury, and inorganic or
organic species, like methylmercury. Mercury is present in nature due to natural processes like rock erosion and volcanic activity. However, most Hg existent derives from
human activity. This compound is bioamplified through the food chain.

Mercury is a toxic element, and its presence in the human organism can lead to damage in the nervous and cardiovascular systems, for example. This compound can be

extremely dangerous due to the human body’s incapacity to filter/excrete it. As such, absorbed mercury will accumulate in our bodies.

The dangers associated with mercury contamination led to the Minamata Convention, which attempts to safeguard human and environmental health against this
element’s debilitating effects.

When faced with this worrying issue, we developed a study in which we looked to evaluate the mercury contamination of students in our school.
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Metcury (s o matal, liquid of ombiest temperstore ond pressuce

Mercury is present in nature due to natural processes like rock erosion end volcanic
activity, However, most Hg existent derives from duman activity.This compoynd is
vioamplified theough the tood chain,

Mercuey iv atoxic elemant, ead its presence in the hyman organism cos lead te damage
in the nervoys, sevrologicel andcardiovascylar systenms, tor evanmple. This compound
can be axtremaly dangerous due 1o the Bumes body's incapacity to Filtar/axcrate it
As such, absorbed mercory will ramoin and sccumylate indefinitely in syr bodies.

The dongers osseciated with mercory contamination Jed 1o the Minamate Convention,
which atrempts to soleguard human and envicennantal health against this element 'y
dabilitating affects

This in a wtery of @ Family and a teschar, o fishsallar cad o prormacestical that oy
teanagers understood the risks of marcury ord how saciaty is vraware of this probiem

Vaybe rou
St baver

weed 0 Nhermometer l

Doe™t pav bave o sercary ared

We dea' 30ll Thase eaymare

Ihey are w threer 1o oyt Mol

3arnardo Alves

Teacher

Gdn’r hagw!
All my it ' ve
used "har.

L [TUN
Way ete they

dergerannd

Oee of 1he maln sonrcn of
WATCUTY SXpATUIE 10 hymgay
» our diet, petticalacly Tinh
UL L

Afosso Mota loGo Leo

Pharmaceytical Fishseller

’;v

- =
P\ M

» i ciantibicaly graves
PAel mercury 6 deagerons
In fagt, whn I woy @
tesnager | conductes

¢ hudy wih teg cleasmery
1rd wr pvtivaied the maveye
wsali af ast azsae! pogolaion

N:m

CLEATRTTE I

Howaver eluciric Battarioy, olecitizel

0ad electrons equipmanty, Sluerascem
lonps ovd medicel squigeent(e 3
thermampters and sphyguomaterns
medicing, conmeticn, garbege. aed
segeretles whizh come from contominered
sei! can alie b vaurces of expaore

The 13me day, the Fother went 15

the Hishmarke! to buy dinar

Gead erpning, baw are poy jalie!

1" ¢ like g yword-tinh

PLR
oA AL DA,
RGO

COLEGIO
VALSASSINA



Final considerations
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Some relevant points emerged from our study:

* There’s a need for more studies of this kind

« How do we effectively prevent mercury exposure?

* How do we educate the population to choose a healthier diet,
particularly concerning fish?

 Besides mercury, are we exposed to other metals or

contaminants?
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