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Case study - Exposure to organic and inorganic mercury: an integrated approach

by Roberto Lucchini, resource person

Slide {

Health effects due to
exposure to inorganic
and organic mercury

Roberto Lucchini, MD
Institute of Occupational Health
University of Brescia, Italy

Slide 4

Type of Hg exposure

Qccupational exposure to elemental Hg®
in chioroalcali, thermometer and neon lamp

Exposure to inorganic Hg through dental
amalgams

Exposure to MeHg through fish
consumption

Slide 2
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QOutline

s 1 st part: multicenter italian study on
exposure and effects from integrated
multiple sources of Hg

a 2 nd part: focus on a specific area with
high MeHg exposure from fish eating

' Neuro-psychological evaluation

Hg toxicity
Central nervous system
Immunitary system
# Renal function

&

i

Symptoms reporting

Neurobehavioral - SPES
Neurophysiological — Tremor DPDTREMOR
Neuroendocrine - ProlactinPR)

Slide 3

e
Multicenter study

Cross-sectional design on 4 geographic
areas in Northern and Southern Italy

Network of Italian Institutes of Occupational
Health, Industrial Hygiene, General
Pathology, Biochemistry, Odontology and
Biostatistics

Funded by the Italian Ministry of Reseacrh
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1 SPES (Swedish Performance Evaluation System)

1, Simple reaction time
2. Digit Span

3. Finger Tapping

4, Symbol Digit

5. Color Word Vigilance
6. Mood Rating Scale

@ Luria Nebraska Neuropsychological
Battery

Regional awareness-raising workshop on marcury pollution

Buenos Aires, Argentina, 13 — 16 September 2004
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Slide 7
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BAMT (Branches Alternate Movement
Task)

Immunological parameters

2 Few studies on cellular mediated
parameters (T CD44, CD8+, NK)

# Few studies on ¢ytokines of T
linphocytes (inteleukin, tumor
necrosis factor)

Slide &8
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Tremor Analysis - DPD

1. Tremor intensity (m/sec?)

2. Median of Central frequency
3. Central frequency dispersion
4. Armonic index

5. Tremor index

Renal effects

v Glomerular lesion: excretion of proteins
with high molecular weight

» Accumulation in proximal tube with

excretion of enzymes and proteins with
low molecular weight

Slide 9
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Serum Prolactin

2 On the dopaminergic system (tonic inibitor)
» On the serotoninergic system (enhancer)

Prolactin secretion

Interferences with tubero-infundibular system:

Statistical analysys

1. ANOVA comparisons according to
occupational exposure, fish consumptien and
dental amalgams

Multicenter study = complex interrelations

between indipendent variables of
exposure, socio-demographic, and E
confounders

2. Regression analyses
(General Estimating Equations)

fAegional awareness-raising workshop on mercury poliution

Buenos Aires, Argentina, 13 — 16 Septerber 2004
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Stide 13 Shde 16
Results — HgU/creat
e - . : EXPOSED CONTROLS
. Mean 1) Fanip ?1;::: Mean 50 _Metian Mean SO Meadian
Brescla Expesad T 7 33 FRATES T SPES
Thesmem SRT 277.01 41,81 269.50 284.43 3971 276.00 ns
Canirals 52 13 17 nz-1ea *z 0s 10,00 1.9 10.00 1060 153 1000 ns
Cagheri Exprec 3 14z an 4538 12 FT dominante 62,71 B.34  &4.00 6225 7.80 6250 ns
Chioraalkal FT non domin, 58,38 B46  59.00 5723 735 5650 as
Conlrols El zt 13 LEETS 7 S0 3182 692 2972 325 784 3139 s
Ban Eipane] FH 6! 26 0.2-48 5 14 oW 58B.7t 23.08 589 580,72 3336 593 ns
eon iamp Strass 1163 338 1200 1261 354 1200 ns
Senlicls 73 o 08 o162 A Attivazione 1143 289 1100 1201 272 1200 ns
Broko Expased az a1 51 T 3382 G4 Luriz-Nebraska
Chizroalkel LURTA sum 80.76 2041 7600 7559 1755 7400 ns
Coningts kol a1 L] nr3s2 a7 BA !g
Tolal ('} Expasen 194 a4 =2 02352 83 BAMT n 46.60  14,3¢_ 46,00 4858 13.27
Camrals 19 14 iB 0133z 12
lis 1A 35 pL0ae
Slide 14 Shide 17
14 HgU diStnbUtlon EXPOSED CONTROLS
Mean S0 Median Mean 5D Median
Tremor
I dom 0.15 .09 0.1z D14 0.06 .12 ns
[ nddom 0.14 0067 012 o0l4 DAOB 012 ns
F{50} dom 7.53 128 730 27 141 720 ns
F{ 501 ndom 741 148 73 760 158 74 ns
5F{50) dom 288 076 2BO 287 077 290 ms
sF{S0) ndom 310 QB0 320 316 078 330 ns
HI dom 028 005 082 (88 005 088 ns
HI ndem 036 "L0s 08 086 005 086 ns
Tl dom 83.86 31.05 90.00 90.76 28.30 8B.00 ns
I ndom 83.74 3048 B200 B421 2709 ESON ns
Prolactin
BRL 9,71 5.68 9.05 1329 §64
0 L1 10 15 20 25 ki) a5 4%
Hau wgrg crastininegy
Slide 15 Slide 18
. GEE Regressions
Group comparisons 9
Occupational  Dental Fish Hgl)
exposure exposure _ eatng
Exposed Controls Profactin 5> (-} NS NS S5** (-}
Mean oD n Mean Median FT dom §%* (-} NS NS NS
Symptoms BAMT 5% () NS NS NS
Fatigue 708 159 600 659 213 600 ns Symptoms
Sleep 11,10 399 1000 1079 313 100¢ ns Fatigue NS NS L) NS
Memary 507 274 800 99Xz 238 900 «s Psychiatrc NS NS sx (- NS
Attention 758 28 r00 F58 210 P00 ns Atention NS NS §Ex () NS
Fsychomotor 825 255 700 787 211 700 ns Sleen NS NS S+ () NS
Mood 1289 453 1200 t251 391 1200 ns Peychomatar NS NS §4% () NS
Peyctuatric £35 158 500 557 167 SD0 s Newrobgreal NS NS §** () NS
Peycosomatic 21,70 531 2100 2154 492 2000 ns -8 Sex () NS NS §*% ()
Heurological 1 1176 341 1100 1176 393 10.00 ns B2-MG ge* [ NS NS G¥* [}
Neurclogical 2 6.60 208 €00 607 141 800 ns
Sexual 337 2.96 _ 4.00 3.27 1.02 3.00 ns (50 = puf 0L S = pop O5)

Regional awarsness-raising workshop on mercury pollution

Buenos Aires, Argentina, 13 — 18 September 2004
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MGQDEL: PRL as f of indipendent variables, with
research center as casual effect
pESTIM  PSE T-test [
LA e "t 3 TARTAL 0 1554754 1M L3638 <.0001
Ban SELATBe3E 3 LE34TSL -2.93034 00037
M SEoMIeBEd L, 042142 -3,44036 0. 000
T aches L -L -U aT4¥: 0 oadh?
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g, U_bdeln o, T5%9
-1l GU0IKE
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fLlEiesE 035304
-l Sduve FLli4a
-L &sikd  LBSO0
L 1THEw € 2324
3 LASe]l 6,253
SoEG3E CLBOTE
R E)
L1
2.471
AtALn SIEFAC: 192,05, 4R1] "R
COLUP EXP a.0011
Slide 20

= High variability between partampatmg
centers

-

v Necessity of appropriate regressive
analysis to minimize the influence of

. confounders, including the gecgraphical
data sourca

Town of Carloforte Sardinia

Red-fin tuna

Slide 21

Slide 24

CONCLUSIONS 1

n Evidence of early neuraobehavioral-
endocrine changes by occupational
exposure to Hg® of 8 ug/q creat Hat)

= No changes induced by an average
number of 2-3 dental amalgams = 40-
80 mm?

= Protective effect of small size fish
eating (selenium — aminoacids )

The “Tonnara” in Carloforte

Regional awareness-raising warkshop on mercury poliution

Busenos Aires, Argentina, 13 — 16 September 2004
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Stide 25

Typical courses with tuna fish

Appetizar of crude tuna and
swordfish

"Spaghatl” with tuna sauce

iy, o

E 2 N

Stewed tuna with peas Steak of fresh tuna

Slide 26
Mercury content in local fish
Mean Max
Tuna hsh (over 100 Kg) 151 212
' Swardfish (over 50 Kg) 18 146,
 Red mulle! 0 32 0.62
Gurnet 0.33 0.60
Weever 0.21 a1
Cclopus UG FDM ¥ pom 013 0.23
Sarage Health Canada 0.5 e (), (39 018
Slide 27
Subgroups
comparison
Cases:
22 adult male subjects lifetime living in
Carloforte

non occupationally exposed to Hg

usual eaters of local tuna fish
Controls

22 age-matched Sardinian subjects
not occupationally exposed to mercury
moderate eaters of small-size fish

Slide 28
Hg biological
measurement
Cases Controls
Units Median Aange Medan Ranga 2P
U-Hg  spigorent f 6.541.8-215 1.5 05533 0001
T-Hg wgn 44.0 15-93 3% 1254 DODO
G-Hg  wp 41,5 f13- 85 28 0840 G000
T-Hg Toul biood Hy e
CHHg Crgarse blood Hy
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- N'dad; R? - 0.40: p < 0.001
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Number of fish meals per week
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Corlolonte Contrals

Medan Range Median FRangz 2P *

SAT{msery 027 0204 037 0205 Qagl
GW (msec co1 0667 G658 0507
OSymb{msecy 370 2558 2A5 2244
ET (N ity 1125 63142 1240 99-153

L-N {sum) 7.8 54-102 800 60107
BAMT {scom) 4058  27-56 a4.0 20-88
OSpan {sum) Wi H1s 105 7-t6

Tremor Index 90.0 50-125 &0 40121 0392

* Ganeral Factonal ANOWA performed on log-traraformed vanables
feovariates age, aducaton fevel, elhanol of { king)
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Slide 31

Serum Prolactin {PRL)

-i Casas Contrals
1GM 13,1 8.9

1 GS0D 1.8 1.5

. Range 4.9-33.8 4.3-224
! 20 x D08

\ Pearson’s correlation: ’

Ur:na.ry.r mereury N*44 =051 p<00
| Blood organic mergury N° 16 r=058 p<0.05
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Multiple stepwise regression

! Dependant ‘-'._DTg-l?“, hal Aeacti T.Imn .
[ Mulbpie Regression M*1ER2 =077, F=185, p= 0.0006

! SE chal A2
| Covanales i LA ra

| Blood argamic mermuey flog) 0114 pa2s 00 0.56
! Education lavat D147 povE Q048 01

[ ]

|
|

Creprandent vanadks , Br Adternate M Task

Mulbiple Regrassion N 186 R¢=0B1. F=146 p= 005
B S5E8 p partial A2

Covanates

Blood organiv mercury  tjogy -0 107 0038 QM0 Q69

Age 0013 6005 0042 032
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CONCLUSION

s Big size fish rich in organic Hg
induces neurobehavioral changes
and increased PRL

= Qrganic and inorganic Hg with
different effects on PRL (different
neurctransmitter 7)

a Small size fish low in organic Hg with
heneficial effects

L R
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MNauroToxicology

Application of a Latent Variable Maodel for
a Multicenter Study on Early Effecis
Due 10 Mercury Exposure
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Sub-Clinical Neurpobehavioral Abnormalities
Associated with Low Level of Mercury
Expesure through Fish Consumption
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in the meantime, you are all
walcome to Carloforte for a nice
vacation with a moderate,
sgafe™ meal of delicious tuna-fish

Regional awarenass-raising workshop cn mercury pollution

Buenos Aires, Argentina, 13 — 16 Septernber 2004




