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Background
� Caribbean Eco-Health Programme (CEHP) is a 

CAN$1.6 million 4-year (2007-2011) grant 
funded by the Canadian International 
Development Research Centre (IDRC)

� Several research and capacity building projects
� POPs/Heavy Metals/Zoonoses
� Foodborne Burden of Illness
� Microbial and chemical quality of harvested 

rainwater
� Eco-toxicological Project (bathing water, coastal 

habitats)
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Background:
POPs/Zoonoses/Heavy Metals Study

� Research led by Laval University and 
St.George’s University

� Main goals:
� Contribute to regional efforts to adopt Stockholm 

Convention
� Comprehensive analysis of POPs in Caribbean
� With World Bank co-funding, initial study expanded 

from 4 islands to all 15 CARICOM member states
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The Atlantis Mobile Laboratory
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Assessing Geographical Differences
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METHODOLOGY
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Methodology
� Maternal blood collected from recruited 

pregnant women
� During last prenatal visits or within two weeks after 

delivery
� At the maternity wards of the hospitals

� Obtain consent
� Collect urine sample

� Administer the questionnaire
� 50 samples per island collected
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Methodology:
Maternal versus Cord Blood

� All POPs are in the lipid phase of the serum

� Based on lipid weight, maternal and cord serum 
concentration almost the same

� Cord vs Maternal serum:
� Cord serum : ~2 g lipids/L (1/500th of the serum)
� Maternal serum : ~ 9 g/L (0.9/100th of the serum)

� Whole cord serum concentration is 100 or 500 
times less than in lipids
� 1 �ég/L (serum) maternal blood = 100 �ég/Kg lipids (or 

100 ng/g)
12
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PCB 153 Umbilical Cord Vs Maternal Plasma
R = 0.96

Concentration in cord plasma (ng/g lipd wt.)

6005004003002001000

C
on

ce
nt

ra
tio

n 
in

 m
at

er
na

l p
la

sm
a 

(n
g/

g 
lip

d 
w

t.) 700

600

500

400

300

200

100

0



Presented at the Caribbean Environmental Forum (CEF -5), 2010, Ross Hall, Jamaica

Analytics 
� 10 legacy POPs in individual samples

� Calux TEQs (non-ortho PCBs + PCDD + 
PCDFs) in 5 pools/country

� Emerging POPs and metabolites (n=86) in 5 
pools/country
� OH-PCBs and MeSO-PCBs
� Other Chlorinated pesticides and PCP
� PBDEs, OH-PBDEs and PFOS

Analyses on Atlantis
Analyses in Québec
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Urine analytes
� Metabolites for  pyrethroids including deltamethrin (5 compounds) 

� Cis DBCA: Deltamethrin

� Cis DCCA and Trans DCCA: Permethrin, cypermethrin, cyfluthrin
� 3-PBA: All

� 4 F3PBA: Cyfluthrin

� Metabolites organophosphates (6 compounds)
� Chlorophénoxye (2,4 D and metabolite  2,4-Dichlorophenol) 
� Pentachlorophénol (PCP) 
� Bisphénol A (BPA) 
� Trichlosan

15
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Legacy and Emerging new POPs (ng/L)
Contaminant Geometric 

Mean (ng/L) 
GM CI 95% 

PCB (IUPAC #)     
Aroclor 1260 9769,5 (7909,8-12066,4) 
74 56,1 (45,1-69,8) 
99 154,3 (125,1-190,3) 
101 9,6 (7,3-12,6) 
105 17,3 (37,6-55,6) 
118   
128   
138 533,61 (435,5-653,8) 
146 151,6 (118,0-194,9) 
153 1333,0 (1074,6-1653,6) 
156 54,3 (40,9-72,0) 
157 12,14 (9,0-16,4) 
163 196,2 (154,6-249,0) 
167 8,2 (5,9-11,4) 
170 209,4 (166,6-263,1) 
172 32,8 (24,9-43,1) 
177 26,7 (20,3-34,9) 
178 53,4 (39,8-71,7) 
180 813,3 (646,0-1024,0) 
183 64,1 (49,6-82,8) 
187 286,8 (232,9-353,2) 
189   
194 145,1 (110,5-190,6) 
195 8,3 (15,3-24,1) 
195 8,3 (15,3-24,1) 
196 24,1 (18,6-31,2) 
201 146,9 (113,9-188,9) 
203 71,5 (54,3-94,1) 
206 43,5 (32,6-58,0) 
208 13,7 (9,8-19,0) 
209 12,4 (9,2-16,7) 

� -HCH   
cis-Nonachlor 99,6 (80,3-123,6) 
Hexachlorobenzene 273,0 (224,4-332,0) 
Chlordecone 86,4 (86,4-68,5) 
Mirex 83,6 (64,3-108,8) 
Oxychlordane 430,83 (342,81-541,46) 
Octachlorostyrene   
p,p'-DDD   
p,p'-DDE 3231,8 (2734,2-3819,9) 
p,p'-DDT 72,5 (60,8-86,4) 
ß-HCH 38,3 (31,3-46,8) 
Trans-Nonachlor 724,8 (585,5-897,3) 
2,3,4,6-Tétrachlorophénol 11,8 (10-13,8) 
Pentachloroanisole   
Pentachlorobenzène   
Pentachloronitrobenzène   
Pentachlorophénol 914,2 (800,2-1044,4) 
   
Toxaphene      
Parlar # 26 68,7 (53,6-88,1) 
Parlar # 50 133,2 (106,4-166,8) 
   
PBB IUPAC # 153   
PBDE IUPAC # 47 18,4 (14,3-23,7) 
PBDE IUPAC # 99   
PBDE IUPAC # 100   
PBDE IUPAC # 153 10,2 (8,4-12,3) 
PBP   
Tétrabromobisphénol-A   
2,3,4,5-Tétrabromophénol   
2,3,4,6-Tétrabromophénol 9,4 (7,0-12,7) 
   
PFOS* 18,38 (17,67-19,13) 
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Other Parameters
� Metals: Pb, Hg

� Zoonosis antibodies
� Hantavirus
� Leptospirosis
� West Nile and other flaviviruses
� Spotted fever rickettsiae.

� Questionnaire

17
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RESULTS

19
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Assessing different patterns of exposure
Qn: What does this graph look like in the Caribbean?
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Results Summarized
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Preliminary Results : Some Details
Grenada
� DDE 0.98 �ég/L (low DDT/DDE ratio)
� Total PCBs: 0.59 �ég/L

� Mercury (Hg)
� Found: 19.9 nmol/L (4 �é�é�é�ég/L)
� CDC: 5.8 �ég/L; WHO: 12 �ég/L 15% and 5% over

� Lead (Pb)
� Found: 0.063 �é�é�é�émol/L
� CDC/WHO: 0.48 �émol/L = 100 �ég/L Nobody over

� Two with endrin
� PBDE as high as PCBs
� Urinary Cis DBCA high (Deltamethrin)

22
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CONCLUSIONS
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Summary of Preliminary Findings
� Lead

� Nobody over

� Mercury
� Few over CDC/WHO limit

� POPs
� Currently being analyzed

� Pesticides
� Currently being analyzed

24
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Study Challenges
� Obtaining Governmental approvals

� Obtaining IRB/Ethics approvals
� Securing and training personnel from each 

island
� Logistical issues associated with performing a 

study in 15+ countries

25
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POTENTIAL OUTCOMES
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Balancing the Risks and the Benefits of
Local Fish Consumption in Bermuda

Éric Dewailly, MD, PhD
Unité de recherche en santé publique du CHUL (CHUQ),
Québec, Canada

and

Philippe Rouja, PhD
Ministry of the Environment, Telecommunications and Ecommerce, 
Department of Conservation Services 
Government of Bermuda. 
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But mercury was high…10 microg/L on average
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Figure 3: Mercury and selenium content in flesh of local fish species
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The POP Project of the CEHP


