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Abstract

Human milk samples from 81 mothers living in seven selected localities of the Czech Republic collected in 1999-2000 were analyzed for
PCDDs, PCDFs, and dioxin-like PCBs. Significant local differences in total WHO-TEQ values were observed (median ranges: 27.8—64.6 pg/g
fat) with the highest level in UhergkHradste, but the highest PCDD-TEQ value was in Prague. Seven congeners (2,3,7,8-TCDD, 1,2,3,7,8-
PeCDD, 2,3,4,7,8-PeCDF, and PCBs 118, 126, 156, and 157) cover about 90-94% of the total TEQ level. The non- antthofeG8s
account for approximately 50-70% of the total TEQ levels in individual groups. The calculated median daily intake of the total TEQ for
breast-fed infants ranged from 271 pg/kg b.w./day in Uhetskadste to 117 pg/kg b.w./day in Liberec and exceeded by about two orders of
magnitude a tolerable daily intake (TDI) of 1-4 pg/kg b.w. recommended by the WHO. Our results confirmed significant local differences in
the levels of dioxins and suggest that hot spot locations might exist within the country.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction industrialized countries, concentrations of PCBs and other
persistent chlorinated organic pollutants have been regularly
PCBs, PCDDs, and PCDFs are a class of structurally monitored in human milk and a rather large database on gen-
related compounds with a wide variety of toxic actions eral population exposure is currently available. In the Czech
including reproductive and developmental effects, neurologi- Republic, the levels of indicator congeners of PCBs in hu-
cal and behavioural effects, immunomodulatory and carcino- man milk monitored since 199&(iment et al., 1997, 2000
genic effects De Rosa et al., 20Q0IATSDR Tox Profiles, showed a significantly decreasing trend in tirSe(ra et al.,
2002 Bencko, 2003 All of these compounds are globally 1999, 2003 However, a relevant data concerning the levels
distributed in the environment and people are inadvertently of PCDD/Fs and dioxin-like PCBs in human fluids and tis-
exposed to them from numerous sources, of which food- sues of the Czech population remains inadequate. The first
stuffs are the most important. As they concentrate in fat, human background data on the level of PCDD/PCDF in two
these compounds can be found in human body fluids andpooled human milk samples from Czech mothers obtained
tissues. Breast milk has been the preferred matrix to evalu-in a WHO-coordinated study{HO/ECEH, 1998 did not
ate human background exposuFgifst et al., 199% In the show any excess of body burden. Similar results were ob-
tained in four pooled human milk samples analyzed within
* Corresponding author. Tel.: +420 2249 19967. the national-wide Environmental Health Monitoring System
E-mail addressVladimir.Bencko@If1.cuni.cz (V. Bencko). (Cerra et al., 1998 The objective of the present study was
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to produce more reliable and comparable data on levels ofdietary habits (frequency of food consumption of animal ori-

PCDD/Fs and PCBs in individual breast milk samples from gin), occupation history, use of medications, hewborn’s sex,
different regions of the Czech Republic, to improve exposure weight at birth and at time of sampling. The population sam-
assessment of breast-fed infants and to promote additionalple that collected and returned the milk samples constituted
studies, if necessary. a total of 81 mothers.

2.2. Sample analysis

2. Materials and methods The milk samples collected in glass vessels were stored
frozen 18°C) until they were analyzed. Fifty milliliters of
2.1. Breast milk sampling and survey respondents milk was spiked by'C labelled internal standards (nine for

PCDD/F and eight for PCB) and extracted first by 100 ml

In seven regions of the Czech Republic, 8-15 breast milk hexane—acetone (1:1) and then twice with 30 ml of hexane.
samples of about 50 ml each were obtained from primiparae Extractwas dried and evaporated to constant weight for gravi-
between the second week and 2 months after delivery. The enmetric fat determination. Sample was then cleaned up us-
rolment of mothers was managed on voluntary basis by localing GPC, layered silica column and carbon column accord-
pediatricians. The refusal rate of addressed mothers variedng to EPA 1613 methodEPA, 1994. Two fractions were
between 25 and 30% according to selected localities. Thecollected from carbon column. The first fraction eluted by
sampling period was Spring, 2000. The sampling and in- 10 ml of dichloromethane was concentrated tqu50PCB
dividual interviews of donors were organized according to congeners (IUPAC nos. 105, 114, 118, 123, 156, 157, and
theWHO/ECEH protocol (1996)nformed consent was ob-  189) were analyzed in this fraction. Two microliters was in-
tained from each subject. Short questionnaires were com-jected to low resolution GC-MS on Varian Saturn. Thirty
pleted by each donating mother giving information on age, meters DB-5 column, 0.25 mm i.d. was used for separation.
height, weight before pregnancy and after delivery, sampling The second fraction eluted by 50 ml of toluene contained
time, duration of residence in the locality, smoking status, non-ortho substantiated PCBs (IUPAC nos. 77, 126 and

Table 1
Characteristics of the mothers and infants groups examined

Number of mothersN)

15 15 11 11 11 10 8
Uherslé Hradst® Prague Ustin.L. Kolin Liberec Kladno Tel

Age (y)

Mean 26 26 26 26 25 24 24

Median 25 29 25 27 26 25 24

Ranges 20-36 23-30 18-36 21-30 20-31 18-32 20-30
Height (cm)

Mean 167 168 165 167 169 168 168

Median 168 170 168 170 170 168 169

Ranges 158-176 158-178 153-178 156-176 157-182 155-178 158-176
Weight before pregnancy (kg)

Mean 60 60 70 61 60 62 63

Median 55 60 70 64 55 56 62

Ranges 45-90 49-72 54-92 51-76 48-75 49-82 55-74
BMI (kg/m?) before pregnancy

Mean 21.2 21.1 25.8 21.9 20.9 21.8 22.7

Median 20.9 20.3 24.2 21.6 20.2 20.5 22

Ranges 16.9-31.9 18.2-26.2 19.1-36.7 17.6-26.3 17.2-24.4 17-28.3 19.7-25.8
Weight before delivery (kg)

Mean 74 74 81 76 75 7 78

Median 72 73 80 73 67 74 76

Ranges 55-107 64-100 64-101 62-95 58-93 61-100 69-94
Weight of child (kg)

Mean 3.3 3.3 3.3 3.4 3.0 3.3 3.7

Median 3.3 3.4 35 3.5 3.1 3.3 3.7

Ranges 2.3-4.0 2.1-4.3 1.8-3.9 29-4.1 2.2-3.6 2.8-3.9 2.7-4.5

Gender of child (male/female) 718 6/9 714 714 a/7 4/6 6/2
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Table 2
Concentrations of PCDDs/PCDFs(in pg/g fat) in 81 individual human milk samples by location including basic statistical data
Compound LOQ UhergkHradste  Prague Ustin.L. Kolin Liberec Kladno Tel
2,3,7,8-TCDD 0.2 Meas: S.D. 1.84+1.25 5.83£3.61 1.94+055 1.72+051 1.62£0.44 1.43+044 1.19+031
Median 1.48 5.97 1.84 1.71 1.66 1.40 1.18
Ranges 0.73-6.02 1.15-13.9 1.17-2.90 0.80-2.35 0.83-2.38 0.89-2.08 0.78-1.68
1,2,3,7,8-PCDD 0.2 Meait S.D. 3.73+ 1.37 3.86+ 1.51 3.86+£2.16 3.19£1.02 2.21+0.66 2.30+£0.53 1.94+0.54
Median 3.73 3.60 3.42 3.14 1.86 241 1.81
Ranges 1.80-6.17 ND-6.94 1.86-9.37 1.81-5.46 1.44-3.07 1.27-2.74 1.29-2.71
n<LOQ 2
1,2,3,4,7,8-HxCDD 0.2 Meait S.D. 1.36+ 0.58 1.85+1.01 2.19+194 152+041 0.89+0.27 1.31+0.42 0.89+0.22
Median 1.36 1.60 1.52 1.58 0.85 1.38 0.87
Ranges 0.67-2.57 0.84-4.79 0.75-7.57 0.90-2.13 0.51-1.44 0.63-1.72 0.50-1.14
1,2,3,6,7,8-HxCDD 0.2 Meait S.D. 6.63+ 2.46 9.07£6.08 8.87+8.19 7.59+3.68 4.45+1.03 6.56+4.86 3.95+1.08
Median 6.28 7.26 6.66 6.74 4.49 4.90 4.21
Ranges 2.53-10.86 3.34-29.7 3.25-32.6 3.52-15.6 3.10-5.99 2.09-15.9 2.07-5.63
1,2,3,7,8,9-HxCDD 0.2 Meait S.D. 1.77+0.82 2.75£ 161 326248 2.23+130 1.26+£0.31 1.99+-0.90 1.32+0.31
Median 1.44 2.40 271 1.78 1.14 1.84 1.34
Ranges 10.8-4.12 ND-7.66 0.98-9.59 0.91-5.01 0.84-1.79 0.97-3.46 0.86-1.72
n<LOQ 1
1,2,3,4,6,7,8-HpCDD 0.2 Meah S.D. 8.87+4.26 16.03-9.69 12.3+6.33 14.3+6.17 6.30+2.98 9.51+4.78 7.37+3.08
Median 7.91 14.34 11.9 14.2 6.35 8.31 5.86
Ranges 3.60-19.21 5.85-43.1 5.58-21.4 5.10-27.2 2.84-12.9 5.08-18.7 4.53-12.2
OCDD 0.2 Meant S.D. 41.5+28.1 82.1+53.8 54.1+20.8 755£39.1 28.5+6.76 49.2+427 31.4+14.3
Median 30.06 62.1 47.9 67.06 27.6 329 28.4
Ranges 12.7-113.7 23.4-205 31.3-974 27.9-144 16.7-39.6 24.3-135 15.0-60.4
2,3,7,8-TCDF 0.2 Meas: S.D. 2.29+0.31 231+ 127 595+4.17 1.95:355 0.97+£040 2.36+151 3.46+5.23
Median 2.14 1.75 4.68 0.82 1.05 1.98 1.43
Ranges 0.47-9.77 0.67-5.63 1.35-12.6 0.33-12.5 0.42-1.46 0.96-4.79 1.09-16.3
1,2,3,7,8-PeCDF 0.2 Meah S.D. 1.19+0.61 0.89+ 0.52 297+ 238 0.87+£0.5 0.36£0.12 0.84+0.52 2.16+4.32
Median 1.07 0.80 2.03 0.66 0.37 0.63 0.60
Ranges ND-2.57 ND-2.35 0.81-8.80 ND-1.94 ND-0.59 ND-1.85 0.52-12.9
n<LOQ 5 2 4 2 4
2,3,4,7,8-PeCDF 0.2 Meah S.D. 31.03t30.8 20.5£6.66  22.0+ 11 17.8+10.6 12+3.99 11.1+2.78 15.3+12.2
Median 233 20.11 19.1 14.3 10.54 11.3 121
Ranges 12.7-133.7 10.03-33.5 10.1-43.9 6.76—-45.3 6.22-18.8 7.29-14.7 7.54-44.7
1,2,3,4,7,8-HXCDF 0.2 Meait S.D. 9.66+ 8.13 6.84+2.24  12.6+£9.76 5.84+2.82 3.40+0.97 4.10+0.53 6.89+8.55
Median 7.14 6.59 9.02 5.79 3.12 3.88 3.96
Ranges 3.563-35.9 3.34-115 4.89-39.3 2.17-12.9 2.01-5.45 3.64-4.93 2.81-28.0
1,2,3,6,7,8-HXCDF 0.2 Meait S.D. 5.46+ 2.44 5.15+ 2.15 6.88+4.66 4.14+159 2.49+0.6 2.7+ 0.46 3.46+ 2.56
Median 4.83 4.80 4.88 3.60 2.68 2.92 2.74
Ranges 2.33-10.86 2.51-115 3.02-18.2 2.17-7.08 1.43-3.29 1.93-3.13 1.60-9.67
1,2,3,7,8,9-HXCDF 0.2 Meatt S.D. 0.60+ 0.08 0.41+ 0.35 0.25+£0.16 ND ND 0.28+£0.38 0.15+0.11
Median 0.60 0.23 0.22 0.17 0.12
Ranges ND-0.67 ND-0.99 ND-0.58 ND-1.05 ND-0.40
n<LOQ 11 12 7 4 7
2,3,4,6,7,8-HXCDF 0.2 Meait S.D. 2.16+ 1.07 2.01£ 090 442437 1.66+0.75 0.85£0.39 1.34+-0.50 2.31+3.25
Median 2.09 2.02 2.59 1.40 0.77 1.24 1.22
Ranges 0.94-5.01 0.84-3.83 1.17-15.8 0.79-3.31 0.36-1.58 0.83-2.18 0.71-10.3
1,2,3,4,6,7,8-HpCDF 0.2 Meah S.D. 6.38+9.19 6.13£6.59 8.38+10.2 3.34:1.16 1.84t£091 290+125 5.14+5.92
Median 3.05 4.19 2.81 3.02 1.66 2.80 2.73
Ranges 1.47-29.3 2.09-29 2.43-35.9 1.72-5.75 1.0-4.33 1.29-5.06 1.15-184
1,2,3,4,7,8,9-HpCDF 0.2 Meah S.D. 0.47+0.12 0.74+ 0.69 0.86+£0.91 0.16£0.10 0.13£0.06 0.46+0.38 0.25+0.14
Median 0.47 0.51 0.38 0.12 0.11 0.39 0.20
Ranges ND-0.60 ND-2.66 0.20-3.17 ND-0.31 ND-0.21 ND-1.20 ND-0.58
n<LOQ 10 4 10 10 1 4
OCDF 0.2 Meant S.D. 2.72+ 3.63 4,60+ 9.06 2.48+2.33 230+2.76 0.96+-0.44 3.01+4.06 0.98+0.44
Median 1.61 2.35 0.95 1.41 0.88 1.28 0.80

Ranges 0.52-12.35 0.81-37.0 0.53-7.42 0.44-10.2 0.55-2.08 0.35-11.1 0.56-1.86
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Table 3
Concentrations of noortho (in pg/g fat) and monmrtho PCBs (in ng/g fat) with the established WHO-TEFs in 81 individual human milk samples by location including basic statistical data
Compound LOQ UhergkHrads® Prague Ustin.L. Kolin Liberec Kladno Tel
PCB 77 pg/g fat 1 Meat: S.D. 15.6+ 10.3 18.0+ 4.89 8.38+ 3.89 10.5+ 7.07 12.9+17.1 21.9+14.8 27.7+32.7
Median 13.4 18.17 7.32 8.38 7.50 15.8 16.2
Ranges 3.47-42.2 12.4-24.0 3.70-16.5 3.71-27.3 4.23-63.3 8.94-41.3 11.3-108
PCB 126 pg/qg fat 1 Meatt S.D. 256.6+ 268.5 134.9-97.4 174+ 113.6 123+ 76.7 66.1+ 23.3 76.1+ 38.2 118+ 113 ;
Median 171.3 98.3 144 110 65.0 63.9 87.7 o)
Ranges 76.3-1123 71.4-458 54.7-362 27.7-291 26.9-104 41.1-131 47.2-39%
o
PCB 169 pg/g fat 1 Meas: S.D. 111.5+71.2 75.4+ 32.4 72.5+ 30.3 54.6+ 27.5 41.6+ 134 44.7+ 16.2 39.2+ 19.3 !
Median 86.6 65.55 75.3 53.2 40.0 47.2 345 e
Ranges 42.9-280 39.3-150.8 27.0-115 27.2-116 19.2-58.8 18.3-66.9 19.4-813
>3
PCB 118 ng/g fat 0.5 Meatt S.D. 69.9+ 64.5 34.4+ 19.2 29.1+ 16.1 22.6+ 17.6 14.9+ 6.00 17.14+ 7.48 18.7+ 7.37 g'
Median 41.6 28.4 27.7 16.9 14.0 17.27 175 3
Ranges 22.5-232 13.2-89.2 11.9-57.1 7.22-70.1 6.12-24.4 8.74-28.0 11.2—30§
PCB 105 ng/g fat 0.5 Meatt S.D. 6.47+ 6.66 3.90+ 2.55 2.98+ 1.72 3.43+ 2.66 1.49+0.78 ND ND 9:’
Median 4.39 3.09 2.65 2.63 131 e
Ranges 0.36-25.3 2.11-11.2 0.89-5.36 0.84-10.5 ND-3.33 LOQ=2 LOQ=2 §
n<LOQ 1 S
<
PCB 167 ng/g fat 0.5 Meatt S.D. 21.3+18.1 8.20+ 4.60 13.1+ 6.66 8.73+7.79 454+ 1.48 ND 2
Median 15.5 7.45 11.2 6.75 4.19 LOQ=2 434.0 %
Ranges 5.67-73.9 3.09-20.5 5.33-22.9 3.23-31.6 ND-6.66 431 3
n<LOQ 1 3.12-5.57 3
Q
PCB 156 ng/g fat 0.5 Meatt S.D. 65.5+ 50.4 23.3+£ 15.0 41.6+19.8 26.6+ 20.9 16.2+5.09 19.94+ 7.06 15.2+5.10 8
Median 435 19.3 35.6 22.1 16.2 21.2 141 &
Ranges 21-194 10.2-64.2 17.1-75.6 7.39-85.5 8.23-23.4 9.03-28.7 10.2—25fL
[oe)
PCB 157 ng/g fat 0.5 Meatt S.D. 5.15+ 3.53 273+ 1.14 3.42+2.19 2.48+ 1.50 1.34+0.42 2.36+ 0.99 2.01+0.74 ’B‘
Median 3.52 2.70 2.53 2.09 1.44 2.30 2.30 e
Ranges 1.71-13.2 15-5.74 1.44-8.96 ND-6.23 0.71-1.87 1.02-3.79 0.97-2.7g
n<LOQ 1 1 @
©
PCB 189 ng/g fat 0.5 Meatt S.D. 7.38+4.76 2.67+ 1.39 4.04+ 2.19 2.37+ 1.58 1.59+ 0.45 2.37+1.01 1.244+0.60 e
Median 6.62 1.96 3.34 2.13 171 2.72 1.24
Ranges ND-17.8 1.09-5.82 1.36-7.05 0.80-6.71 0.83-2.11 ND-3.16 0.82-1.66
n<LOQ 2 5

ND: not detected.
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169) and PCDD/Fs (2,3,7,8-TCDD, 1,2,3,7,8-PCDD, 1,2,3,
4,7,8-HxCDD, 1,2,3,6,7,8-HxCDD, 1,2,3,7,8,9-HxCDD,
1,2,3,4,6,7,8-HpCDD, OCDD, 2,3,7,8-TCDF, 1,2,3,7,8-
PCDF, 2,3,4,7,8-PCDF, 1,2,3,4,7,8-HxCDF, 1,2,3,6,7,8-
HxCDF, 1,2,3,7,8,9-HxCDF, 2,3,4,6,7,8-HXCDF, 1,2,3,
4,6,7,8-HpCDF, 1,2,3,4,7,8,9-HpCDF, OCDF). Fraction was
concentrated to 2Q@l. One mcroliter was analyzed by high
resolution GC-MS Autospec Ultima operated at >10 000 res-
olution. Sixty meters DB-5 column, 0.25mm i.d. was used
for separation. Samples were analyzed in batches of 10 ac-
companied by blank and reference samples.

2.3. Calculations

Concentrations of most target PCB’s and PCDD/F’s
were significantly higher than limit o.d. detection (LOD,
S/N > 10). Exceptions were 1,2,3,7,8-PCDF, 1,2,3,7,8,9-
HxCDF, 1,2,3,4,7,8,9-HpCDF, PCB 157 and PCB 189. Num-
ber of samples below LOD for these congeners is listed in
Tables 3and 4

TEQ values were calculated using the TEFs recommended
by the WHO {/an den Berg et al., 1998Concentrations be-
low the detection limit were considered to be half the detec-
tion limit for this calculation.

For statistical analysis, non-parametric Kruskall-Wallis
one-way analysis of variance was used. A probability value
(P) less than 0.05 was regarded as significant. Correlations
were assessed with Spearman rank correlation test.

3. Results

The population under study is describedTable 1 The
mothers were between 18 and 36 (26 on average) years
of age. The average weight of all children was 3.3 (range:
1.8-4.5) kg. No significant demographic differences (mater-
nal age or body mass index, infant birth weight or sex ratio)
in individual breast milk donors were found.

Analysis of the effect of smoking habits, dietary habits
(consumption of fish, meat and milk and its frequency), and
body mass index on PCDD/F and PCB concentrations in hu-
man milk did not show significant differences in the levels of
analyzed congeners between smokers (including ex-smokers)
and non-smokers (only two mothers were current smokers
and 18 of them declared they are ex-smokers), or any cor-
relation with BMI. The dietary habits of the mothers did
not differed substantially (except two lacto-ovo-vegetarians
mothers the rest of the donors indicated a mixed diet).

Table 2shows the concentrations of analyzed PCDD/Fs (in
pg/g fat) in 81 individual human milk samples by location,
including basic statistical data. Considerable differences in
the concentrations of individual congeners were observed.
As the obtained data revealed log-normal distribution, data
are expressed also as median values.

Most of the individual PCDD/PCDF congeners were
found in concentration of units pg/g fat. Highest levels were

Table 4

Summary statistics (means, medians and ranges) of WHO-TEQ values (in pg/g fat) for PCDDs, PCDFs, and dioxin-like PCBs in human milk

Ustin.L.

Tel

Liberec Kladno

Kolin

Prague

UherskHradit
631+ 2.05
633

Compound
PCDDs

382+ 0.86

368

482+ 1.28

484

456+ 1.15

407

619+ 1.85

652

737+£3.81

6.02

107 + 3.76

107

Meant S.D.
Median

288-6.28 284-6.56 246-5.15

379-9.70
1033+ 5.90

843

P4-17.4
142 £ 7.52

115

525-16.4
120 + 3.84

120

B9-10.1
1759+ 16.5

120

Ranges

942+ 8.28

721

673+ 1.37

697

680+ 2.19

617

Meant S.D.
Median

PCDFs

471-29.6
122+ 115
914

360-10.6 488-8.59

409-25.4
129+ 7.91

115

645-31.4
181+ 11.6

152

591-19.8
142 +9.93

105

719-72.3
268 + 27.4

176

Ranges

806+ 3.94
6.80

703+ 2.43
7.09

Meant S.D.
Median

Non-ortho PCBs

491-40.3
101 + 3.60
8.86

430-13.7
130+ 4.69

131

289-10.9
106 + 3.38

103

305-30.3
174+ 13.2

142

629-37.1
263+ 12.6

238

766-47.0
169 + 9.58

134

6-115
435+ 33.6
274

Ranges

Meant S.D.
Median

Mono-ortho PCBs

110-47.5 557-54.9 526-14.7 606-19.3 699-16.9

1%5-127 705-39.7

Ranges

356+ 19.4

314

326 £ 9.82

312

290 + 8.67

278

468 £+ 27.2

403

660 + 32.4

550

538 £ 22.8

455

942 4+ 63.8

646

Meant S.D.
Median

Total TEQ

307-113 300-122 217-118 146-40.4 181-46.5 201-80.4

3%-234

Ranges
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found for OCDD (median concentrations between 28.3 and
67.1 pg/g fat) followed with 2,3,4,7,8-PeCDF (median con-
centrations between 10.5 and 23.3 pg/g fat). The concen-
trations of 2,3,7,8-TCDD in the Prague samples (median:
5.97 pg/g fat) were significantlyP(< 0.05) higher than in
other groups under study. Similarly, most of the other PCDD
congeners were present in the Prague samples in higher con-
centrations levels in comparison with other groups.

The concentrations of noortho (in pg/g fat) and mono-
ortho (in ng/g fat) dioxin-like PCBs are presentedliable 3
From the dioxin-like PCB congeners, the most abundant one
was IUPAC 156 with median concentrations between 14.1
and 43.5 ng/g fat in individual groups. The concentrations of
dioxin-like PCBsin samples from Uherskiradst indicated
the highest exposure to PCBs for this location.

Table 4shows descriptive summary statistics of PCDDs,
PCDFs, and dioxin-like PCBs expressed on a WHO-TEQ
basis. The median of the total WHO-TEQ values ranged
from 64.6 pg/g fat in Uhersk Hrads® to 27.8 pg/g fat in
Liberec. WHO-TEQ for PCDDs contributed from about 10%
(Uhersle Hradst) to 23.5% (Prague) to the total TEQ value.
The PCDD-TEQ value in Prague was significantly higher
than in all other groups. On the contrary, the contribution
of non-ortho and monoertho PCBs to the total TEQ value
was lowest (53%) in Prague and highest (69%) in Uhersk
Hradite. In Uhersk Hradstg, the levels of TEQs for PCDF,
dioxin like PCBs, as well as the total TEQ value were sig-
nificantly higher than in other groups except 10sti n.L.

In all analyzed groups, the major contributors to the total

TEQ values were PCBs 156 and 126, each of which con-
tributed about 30%. The further main contributing congener,

2,3,4,7,8-PeCDF, was responsible for about 17-21% of the
total TEQ value of respective group.

Daily dietary intake of PCDD/Fs and dioxin-like PCBs
for breast-fed infants is shown able 5 The basis for this
calculation was a daily consumption of 120 ml breast milk
per kg of body weight with a lipid content of 3.5%¢hutz
et al., 1998. The median daily intake of total WHO-TEQs
for PCDD/Fs and PCBs for breast-fed infants ranged from
271 pg/kg b.w./day in Uhergkradite to 117 pg/kg b.w./day
in Liberec and exceeded about two orders of magnitude the
tolerable daily intake (TDI) of 1-4 pg/kg b.w. recommended
by the WHO.

4. Discussion

The concentration of dioxins in human milk is an indi-
cator of the exposure history of the individual or group of
individuals. The results from the Second round of the WHO-
coordinated study have shown exceptionally high levels of the
indicator PCBs for one particular region (Uhezdkradst)
in the Czech Republic?/yHO/ECEH, 199%. However, the
levels of PCDDs/PCDFs were relatively low in both exposed
and control regions analyzed in the WHO study (I-TEQ val-
ues 18.4 and 12.1 pg/g fat, respectivddgficko et al., 1998

Table 5

Estimated exposure of breast-fed infants to PCDDs/PCDFs and PCBs expressed as WHO-TEQ values in pg per kg of body weight

Usti n.L.

Tel

Kladno
20.3+5.4

Liberec

Kolin

Prague

UherskHrads®

26.5+ 8.6

26.6

Compound
PCDDs

16.0+ 3.6

26.0+7.8 19.2+ 4.8
27.4

30.9+ 16.0

44,9+ 15.8
44.9

Meant S.D.
Median

15.5

20.3

171

25.3

10.3-2

39.6+ 34.8

11.9-27.6

28.2+5.8

12.1-26.4

28.5+£9.2

15.9-40.7

43.4+ 24.8
35.4

16.5-73.2

59.8+ 31.6

22.1-69.0

50.3+ 16.1
50.3

12.1-42.4
73.9+ 69.1

50.2

Ranges

Meant S.D.
Median

PCDFs

30.3

29.3

25.9

48.4

Q4) 83-90
[qV)

19.8-1

51.3+-48.4

20.5-36.1

33.8+-16.5
28.6

15.1-44.5

29.5+10.2

17.2-107

54.0+ 33.2
48.4

27.1-132

76.1+ 48.6

24.8-83.3
59.8t 41.7
44.1

30.2-303
112.5+114.9

73.9

Ranges

Meant S.D.
Median

Non-ortho PCBs

38.4

29.8

63.7

20.6-169

42.6+ 15.1

18.1-57.7

54.4+ 19.7
55.0

12.2-45.8

44.5+ 14.2

12.6-127

73.0£ 55.6
59.7

26.5-156

110+ 53.0

32.3-197
70.8+ 40.2

56.4

34.0-482
183+ 141

115

Ranges

Meant S.D.
Median

Mono-ortho PCBs

37.2

43.4

100

29.4-71.0

29.8-159 46.2-200 23.5-231 22.3-61.7 25.5-81.2

65.1-535

Ranges

150+ 81.4

137+ 41.2
131

196+ 114 1224+ 36.4
169

277+ 136

226+ 95.8
191

395+ 268
271

Meant S.D.
Median

Total TEQ

132

117

231

126-509 91.0-497 61.4-170 75.9-195 84.3-338

166-983 129-476

Ranges
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