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OBJETIVOS



OBJETIVOS

 Determinar PCBs em amostras de
alimentos e calcular a ingestao diaria
estimada dos compostos investigados.

* Determinar PCBs em amostras de seres
humanos e relacionar com a presenca de
cancer ou malformacao nos doadores.




CALCULO DA INGESTAO DIARIA ESTIMADA

IDE = Concentracdo do composto na amostra X Consumo do alimento
Peso corporal

IDA = Ingestéo Diaria Admissivel

Analises
Entrevistas
IBGE




RESULTADOS

-alimentos-




RESULTADOS

LEITE IN NATURA

Table 2
Mean, range, and incidence of organochlorine pesticides and PCBs in milk
samples from Rio Grande do Sul State, Brazil

Compound Mean [ngfhg fat) Range (ng/g fat) Incidence (%)

PCB no. 10 0.78 <LOQ — 5.60 50.0
PCB no. 28 0.26 <LOQ — 2.27 33.3
PCB no. 52 0.95 <LOQ — 488 458
PCB no. 138 0.05 <L0OQ - 1.02 8.3
PCB no. 180 G3D <LOQ —45.5 62.5«—
S PCB 7.34 <LOQ - 50.6 91.6

% PCB was calculated by the sum of all congeners evaluated.

PCBs: [|] LMR (Heck et al., 2007)




RESULTADOS

LIMITES MAXIMOS DE RESIDUOS (LMR)

* Instrucdo Normativa n® 42 de 1999 estabelece limite
maximo de residuos em gorduras de origem animal:

— XPCBs: 3 ppm (0,2 ppm Comunidade Européia)




RESULTADOS

LIMITES MAXIMOS DE RESIDUOS

Instrucdo Normativa SDA n® 13 de 15 de julho de 2015 do
Ministéerio da Agricultura, Pecuaria e Abastecimento,
estabelece limite maximo de residuos em alimentos de
origem animal:

Carne: 200 pg Kg! (somatério dos PCB 101,118,138,153,180) (gordura)
Pescado: 6,5 ug Kg? (somatério de dioxinas, furanos e 12 PCBs) (musculo)
Leite: 5,5 ug L (idem)

Mel e agua: nao previsto para PCBs




RESULTADOS

LEITE IN NATURA, PASTEURIZADO E ESTERILIZADO

Tahble 4

Mean PCB residues (ngfe fat) in raw, pasteurized, and UHT milk samples from Rio Grande do Sul State, Brasil
Compound Faw milk (n=12) Pasteurized milk (n = §) LUUHT mulk {n=4)

PCH no. 10 000 QU197 (<00 — 0.47) 1.97 -+ 1.89* (<LOO - 5.60) 0424 060" (<LOOQ - 1.27)
PCB no. 28 (.32 +0. 0204041 (<LOOQ - 1.01] <LO0

PCB no. 52 29 (<L0OD) - 4.52) 1434+ 2.09 (<LOQ — 4.88) 1024090 (<LOO - 2.19)
PCEB no. < L0 0144036 (<LO0Q - 1. <L)

PCEB no. 1R( 2 50 4+ 3.72 (< 11.74+ 1 CLO0) 100+ 2.01 (<

STPCR 1582436 () A% (3,03 j 2454 203" (<

Fesults are presented as mean 4+ standard deviation {range).

Values << LOC) were assumed as equal to zero in the statistical analysis,

5 PCE was calculated by the sum of all congeners evaluated.

Walues within the same hine that have no common superscipl are sigmbicantly different (p < 0.05].
L) = Limit of quantification,

(Heck et al., 2007)




RESULTADOS

INGESTAO DIARIA ESTIMADA & INGESTAO DIARIA
ADMISSIVEL

Table 5

Estimated dailv intake (EDID from milk and acceptable dailv intake (ADI for organochlorine pesticides and PCRs
Compound

LTHT milk
HCRE
x-HCH
Lindane

CB was caleulated by the sum of all congeners evaluated.
ME = Not established.

* Caleulated based on the average milk consumption by children of the elementary school from Santa Mana aty { Rie Grande do Sul, Braeal), previously
reported by

" Values ished by 1993,

© Including dieldrin.

Heck et al., 2007



RESULTADOS
INGESTAO DIARIA ESTIMADA

TJ|J|I.‘ 3

pp

Adults Elderly

5 . G4.9
10 to 19 20 to 64 G5 ar more

0.032b + 0042 0.034b + 0.042 0.049b + 0.061

A7 : .EDS 0.024b + 0098 0.023b + 0.087 0.035b + 0.134

Lindane X 4,547 0,058b + 0202 0.053b + 0.177 0.081b + 0.273
Aldrin T1E 2741 0.054b + 0145 0.073b + 0.189 0.100b + 0.257

1T 4.59¢ 7. 663 25b + 0353 0.240b + 0363 0.349b + 0.527
IJI'L- 0.393b + 0580 0.423b + 0.583 0.614b + 0.850

Values within the same line that have no common superscript letter are significantly
different (P < 0.05)
= DDT = p,p’-DDE + o,p'-DDD + pp'-DDD + o,p'-DDT.

4 Dairy samples with not detected contamination were assumed as ¢ LOD for
E‘_-LII'['l.lI'.Pﬂ exposure calculation.

" For children we assumed only milk powder and fluid milk consumption.

© Average weight and age of children whose milk powder data consumption was
estimated (Coelho, 2010).

4 Average weight and age of children whose fluid milk data consumption was (Santos et al " 2015)
estimated (Heck et al,, 2002)|




Tahle 2

RESULTADOS

CARNE E PRODUTOS CARNEOS

PCE residues in meat and meat products in ngdg fat

Compound

PCE 10
FCE
FCE
FCE
PCE
PCE

— L d
>

fad LN IJ
o R Ll T

-]

Frequency of determination (%) Positive samples” All samples”

Mean+= 5.1, R angz Melzan = 5.1,

ty

50 Waluwes for all non-detected congeners as well as values <LOC) were assumed as egual to

(Costabeber et al., 2006)



RESULTADOS

CARNE, LINGUICA, SALSICHA HOT DOG,
MORTADELA, CARNE ENLATADA E SALAME

Tahle 3
PCE residues (ngfg fat) in meat, sausage, hot dog sausage, bologna sausage, canned export meat and salami

Compound blcat Sausage Hot dog sausage Bologna sausage Canned export meat Halami
(N=21% (N=3) (N=13) (N=H§) (N =35) (N =4)

=
B

PCE 10
PCE 28
PCE 51—

._
=
HES

ND A5 4 48 WD N

WD A .52 L.1% (.23

WD 0,70 1.7% WD

PCE 153 ND (4% 2.51 .73

PCE 134 MDD X 64 1.6 0. 5%

PCE 180 A5 1.5 1% (.34 1.71

3 PCEs 282 1.5 3114 1044 7.45 3,27

WD = not detectad (<CLODN,

Boesults are presented as mean of all samples analyzed, Yales for all non-detected congeners as well as values <O were assumed as equal to zero,

,_
=
=

_‘..:: :.‘::
P
]

Costabeber et al., 2006



RESULTADOS
INGESTAO DIARIA ESTIMADA

Table 3 p
Estimated daily intaE)e L}QPCBS (pg kg™ b.w.) from cheese by students in Santa Maria (Rio Grande do Sul, Brazil®

Compound Type of cheese Region of production

Industnahized (1= 12) Homemade (n=7) Mountain/Porto Alegre (n=28) Santa Maria/South/Western (n=11)

PCB 10

0.14 +£0.12
(0.00-0.37)
[0.062-0.213]

0.21 +0.20
(0.00-0.56)
[0.08-0.33]

0.87 £0.83

0.03" £ 0.03
(0.00-0.06)
[0.001-0.050]

0.04" + 0.03
(0.00-0.09)
[0.01-0.07]

0.17° £ 0.10

0.16 + 0.13
(0.00-0.37)
[0.054-0.263]

0.28 + 0.20
(0.00-0.56)
[0.12-0.45]

1.01 £ 0.80

0.05° £ 007
(0.00-0.20)
[0.002-0.100]

0.05"" £ 0.04
(0.00-0.13)
[0.02-0.08]

0.33° £ 0.56

PCB 138

PCB 180

S PCB"

(OO0=2. 1)
[0.34-1.40]

0.14 +£0.08
(0.00-40.28)
[L0B6-0.193]

(.08 £ 0.10
(0.00-0.30)
[0.017-0.144]

0.28 +0.26
(0.00-0.82)
[0.111-0.442]

1.71 + 1.20
(0.00-3.13)
[0.95-2.47]

[RLI=IREY]
[0.08-0.27]

0.04° 4 0.04
(0.00-0.11)
[0.004—0.070]

0.01 £+ 0.01
(0.00-0.03)
[0.001-40.023]

0.06" 4+ 0.06
(0.00-0.14)
[0.004-0.109]

0.34" 4+ 0.18
(0.11-0.59)
[0.18-0.51]

(000-2L18)
[0.33-1.68]

0.16 + 0.09
(0.00-0.28)
[0.08-0.24]

0.09 £ 0.11
(0.00-0.30)
[0.002-0.189]

0.35+0.28
(0.00-0.82)
[0.11-0.58]

(OO0=1.077)
[0.05-0.71]

0.06 4 0.035
(0.00-0.18)
[0.02-0.09]

0.03 + 0.04
(0.00-0.14)
[0.002-0.057]

0.08" £0.11
(0.00-0.34)
[0.01-0.16]

060" £ 081
(0.05-2.83)
[0.06-1.15]

. Significantly different from industrialized cheese (P < 0.05).
- Significantly different from Mountain/Porto Alegre region (P < 0.05)..

* Results are presented as mean + standard deviation (range) [95% confidence interval]. (Santos et al 2006)
"y

P S"PCB was calculated by the sum of all congeners evaluated.
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RESULTADOS

2009

2010

MEL

—+—PCB 28
-~ PCB 52
PCEB 101
—=PCB 118
~+—PCB 153
PCB 180

Fig. 1. PCB concentrations (ng g fw.) in honey samples from Brazil according to the harvest

year. N=137

(Mohr, 2013)




RESULTADOS

Table 2 — PCB residues (ng g fw.) in honey samples from Brazil according to the State of origin

Erazil State PCE 25 PCE 51 PCE 101 PCE11Z PCB153 PCB133 PCEI1SD FPCEs
ERio Grande do Sul (=99
Mean 059 043 0.02 0.04 ND ND 0.17
5D 1.24 0.74 0.17 0.38 - - 0.53 1.63
Median 0.00 0.00 0.00 0.00 ND ND 0.00 0.95
Range =LOD-9.56 <LOD-271 <LOD-1.74 <LOD-3.83 ND ND <LOD-2.11 <LOD-9.56
%% Positive (1) 34% (34) 31%(31) 1%(1) 1% (1) 0% (0) 0% (0 0% (9) 550 (55)
Santa Catarina (n=20)
Mean 0.63 1.68%* ND ND 0.10 ND 0.18
sD 0.83 1.28 - - 0.44 - 0.54 1.59
Median 0.00 1.92 ND ND 0.00 ND 0.00 210
Range <LOD-223 <LOD-3.64 ND ND =LOD-2.00 ND <LOD-1.77 <LOD-5.58
% Positive (n) 40%% (8) T0Me (14) 0 (0) 0% (0) 5% (1) 0% (0 10%(2) 90% (18)
Parana (n=5)
Mean 4.78* 0.19 ND ND ND ND 043
5D 0.94 042 - - - - 0.95 9.61
Median 0.00 0.00 ND ND ND ND 0.00 1.38
Range =LOD-22.5 <LOD-0.94 ND ND ND ND <LOD-2.13  <LOD-22.5
%% Positive (1) 40% (2) 20% (1) 0% (0) 02 (0) 0% (0) 0% (0 20% (1) 80% (4)
Siio Paulo (n=13)
Mean 5.19* 1.86%* ND ND ND ND 047
sD 6.63 1.20 - - - - 0.90 6.72
Median 240 218 ND ND ND ND 0.00 548
Fange =LOD-19.4 <LOD-392 ND ND WD ND <L0OD-2.33 <LOD-11.3
%0 Positive (1) T7% (10) 7% (10) 0% (0} 0% (0) 0% (0) 0% (0 23%(3) 9204 (12)

Values below the limt of detection (LOD) were zat to zero for the calculation of means and medians. SD: standard deviation. WD) not detected.
* Sizmificantly different from Fio Grande do Sul and Santa Catarma. ** Sigmficantly different from Fio Grande do Sul and Parana.




RESULTADOS

ARROZ E FEIJAO

B Arroz M Feijao

5
4.5
4
3,5
3
2.5
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PCB28 PCB52 PCB101 PCB 118 PCB 138 PCB 153 PCB 180

Grafico 01 — Frequéncia de determinacao e concentracdes dos congéneres
de PCBs (média, desvio-padrdo, mediana, minimo e maximo) em ng g de
arroz (n=22) e em ng g* de feijao (n=18).
(Cocco et al., 2014)




RESULTADOS

ARROZ E FEIJAO

Tabela 01 - Freguénca de deferminacio e concentragdes dos congensres de PCBs (media,

desvio-padrae. mediana, minimo & madme) em oz g de amoz (7=22) e em 0z £ de feijao

(=18).

PCE: | Cereal meLO %i=LOQ Aedia Mediana ~ Minime ~ Matims

NN |INGESTAO DIARIA ESTIMADA

Aoz e, Q.67 0.73 0.05 L&
Fetjdn 3, 014 37 005 0.05 A

e s oo A partir do calculo da ingesta diaria estimada, os consumidores de arroz e de feyjdo do
Z o L s SEk] L

Fetjao Z L kB 0E astado do Rio Grande do Sul estio tendo uma ingestio de PCBs\de 7.82 ng kg~ J0.00782 ng
Amaz . 70 00

Fafjio 4 _ 3 1% s 0s g'III de peso corporal por dia a partir do amroz e 1 (0.0034 ng g'l) de peso

Armoz 50, § 27 A5 0,05 . . . . . . . e x
corporal por dia a partir do_feyjdo. No entanto, cabe salientar que a ingestdo de PCBs ndo

Faijiio : LA 0.05

Aroz #5141 2T 0B apenas devido ao consumo de arroz e feijdo, mas também ao consumo de outros alimentos

Feijiio . . 005 00

Aoz : 005 oos como leite e produtos ldcteos, carmne e derivados (TORNKVIST et al, 2011) e

Faijiio . ; . 05 005 o _ _

- e principalmente, de peixes (MIKLAWVCIC et al.. 2011), sendo que a IDE total de PCBs a partir
Z &

Fijio 817 0,55

dos alimentos consumidos ao dia € superior a relatada nesse estudo. Diversos ftrabalhos
m: Mumero de amostas. DF: desvio T dlores abaine do LOQ) foram considemacos

como LODV2 pam o cikode da média e mediana. LOD: 0.1 ng g de amoz e 0.1 og ' de (COCCO et a|.’ 2014)

feijan. LOG: 05 np g’ deamoz 2 0.5 np g7 de feijda.




RESULTADOS

MILHO E FARINHA

Grafico 1. Frequéncia de determinacéo e concentracdes dos PCBs (ng g!) em amostras de milho em
grao (n=51) e farinha de milho (n=100), e seu significado.

PCB10 PCB28 PCBS2 PCB153 PCB138 PCB180  ZIPCB
(Schwanz, 2011)




RESULTADOS

PESCADO

Figura 2. Concentracdes de PCBs (média e desvio-padrao) em ng/g de gordura de
pescados marinhos do estado do RS.

| mTainha

= Anchova
m Bagre

® Corvina

| msardinha

u Peixe-rei

Conc.{ngfgfat)

ey e ‘pcsm PCB180 PCB 169 (P|gatto 2013)
,




RESULTADOS
(Resultados preliminares)

N =138

Frequéncias:

PCBs 28 e 101: 12 amostras
PCB 52: 8 amostras

PCB 180: 7 amostras
Demais < frequéncia




RESULTADOS

(Resultados preliminares)

Frequéncias:

 PCB 81: 6 amostras
« PCB 52: 5 amostras
« Demais < frequéncia




RESULTADOS

-tecido adiposo e sangue-




RESULTADOS

TECIDO ADIPOSO

Table 4
Levels of PCBs in adipose tissue samples from mammary glands (N=123)

Compounds Frequency of Mean level Standard Minimum Maxmmum
determination (%) (ng/z) ppm deviation value (pg/e) value (pg/'g)

PCB 28 642 (N="T9) 0.039 0.050 MDY 0.225
PCB 52 67.5 (N=1§3) 0.011 0.014 MDD O.08E
PCB 101 512 (N=a3) 0.002 0.004 NI 0.022
PCB 118 D27 (N=114) 0.023 0022 M 0132
PCB 138 100.0 (N =123) 0102 0.057 0.004 0.250)
PCB 153 100.0 (N=123) 0.121 0.066 0.003 0.329
PCB 170 100.0 (N=123) 0.046 0.028 0.002 0167
PCB 180 100.0 (N =123) ® 0083 0.017 0.504
PCB 183 951 (N=117) 0.020 0.010 MDY 0050
PCB 187 100.0 (N=123) 0.047 0.027 0.006 0,158
PCB 188 967 (N=119) 0.011 0.0049 NI 0.041

MND=not detected.

Occupation: 68% housewife

(Costabeber e Emanuelli, 2003)



RESULTADOS

PCBs & CANCER DE MAMA

Concentraciones medias de los PCBs (ng/g) segun los grupos control y
con patologia maligha

Compuestos Valores Medios

Control  Patologia Maligna

PCB n°28 0,016 0,059

PCB n°52 0,007 0,014
PCB n°101 0,002 0,003
PCB n°118 | 0,024- 0,022
PCB n° 188 0,011 0,011
PCB n° 153 | 0,126- 0,119
PCB n° 138 0,107 0,099
PCB n° 187 0,050 0,045
PCB n°183 | 0,021- 0,019
PCB n° 180 0,142 0,131

PCB n°170 0,048 0,045

(Costabeber, 1999) ==y 055 057




RESULTADOS

Pruebat de Student de diferenciacion entre las muestras del
grupo control y grupo con patologia maligna, de las
concentraciones de PCBs

Compuestos Pruebat Grados libertad Probabilidad
PCB n° 28 5,423 132 0,00000

PCB n° 52 2,993 132 0,00300

(Costabeber, 1999)



RESULTADOS

PCBs & CANCER DE MAMA

D L S T S )

SHORT COMMUNICATION Cancer de mama associado a
presenca de PCBs

s The variables most highly associated with malig-
"7";::‘,::,::"::...._:_._..-3;2:'5 nant lesions on univariate -_II]._I]RHIH were age, lacta-

.tion_periods in months, numuuhl ';-mcl

' The risk factors possibly associated with
=~z malignant lesions i the final multivariable analysis
wesm MoOdel are presented in Table 1. The most important

AR e whe
b o m—

= -—~~::1|-.]\ factor identified by the model was PCB n-28
= gormc=s= ——: (OR 9.59).

B R T —
il e W S waw—— -

*.::.‘*:.5.. e e e AR

oo ——— (Lucena et al., 2001)



Câncer%20de%20mama.ppt

RESULTADOS

SANGUE DE UMA POPULACAO MASCULINA

soro de homens (n = 67).
%= L0 Media DP Vedia =l Minimo | Maximo
00 005 0,00 0,05 005 <LQ <LQ
447 066 3,11 0,06 0,05 <LQ 2183
46,26 087 132 023 0,05 =0 6,01
178 1000 197 Q629
49,25 1300 184 0.30 005 =L () 737

5 0R 164 200

" - abaixo do Limite de Quantificacao (LQ) foram
0 01

(Mozzaquatro et al., 2012)




RESULTADOS

pP>0,05

(Mozzaquatro et al., 2012




RESULTADOS
SANGUE DE CORDAO UMBILICAL

Table 2
Levels of PCBs in umbilical cord serum (ng/ml) (n = 148). RS

Congener All samples® Positive samples”

Mean +5.D. Md (%) Mean + 5.D.

=
[l
h
|
=

PCB 28 018 £ 040 005 28(189) 0.754 0.69
PCB 52 1.71 + 449 0.59 81(54.7) 3.084573

PCB1S3 082+ 104 055 | 76(514) 1.5 101
pcB 138C_2.45 D3.07 094 (63.5) 3.
2 7

L g

=
Ln

I =
} Ln

J-_-..

i
|

PCB 180 149 + .77 0.73
> PCB 6.65+ 745 484

 n o Ln o
[

F oo == LN

N @ e s
fag!
[

ol el vl ot

Ll
N
|
n
=
|

¥ PCB was calculated as the sum of PCB congeners.
5.D. = Standard deviation.
Md = Median.
* Samples with non-detectable levels of PCB congeners were considered as half limit of
detection (1,2 LOD) on statistical analysis.
b positive samples were calculated for samples with levels above limit of detection.

Occupation: 60% housewife
(Mohr et al., 2015)




RESULTADOS
SANGUE DE CORDAO UMBILICAL
(Resultados Preliminares)

N=104, SM (RS)

Frequéncia (%):

- PCB28=18
PCB 52 = 57
PCB 153 = 44
PCB 138 = 58
PCB 180 =55




RESULTADOS

MALFORMADOS/CONTROLES
RESTHEGERICHININEES)

PCB 28: 5,1 X > no grupo malformados que controles;
PCB 52: 4,8 X > idem
PCB 153: 2,6 X >idem

i Palato ogival
PCB 138: 2,2 X > idem Auricular

i Peniana
PCB 180: 2,6 X > idem Renal
Osteoarticular
Anal
Cardiaca

p entre 0,0003 e 0,03 Hidrocefalia
(N=104, MF=8, SM)




Hidrocefalia




CONCLUSOES



CONCLUSOES

 Dados obtidos:
— PCBs Alimentos
— Alimentos Homem
 Logo:

— PCBs Humanos
- No homem PSA
- Na mulher Cancer de mama
- Nos recém-nascidos Malformacoes
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