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In 1999, the New York State Department of Health (DOH) began testing blood serum samples of nearly 400 individuals 
for levels of eight chemicals. The chemicals are known to be present at the Love Canal and were measured in soil and air 
from the surrounding community to make resettlement decisions. Measuring these chemicals in blood serum had not been 
done previously. Blood was drawn from Love Canal residents in 1978 and 1979 for routine medical blood tests. These 
blood chemistry tests were reported to the residents’ doctors. The liquid part (called serum, or sera if more than one) of 
any leftover blood was saved for future use.

Beginning in 1999 we got residents’ permission and began testing the stored sera to learn about chemical levels in resi-
dents who may have come into contact with chemicals at the Love Canal. The results provide a glimpse back in time 
about exposure by measuring levels of some Love Canal chemicals in blood for a cross-section of Canal residents. Unless 
people were further exposed to these chemicals after giving their blood sample, all but one of these chemicals would have 
been removed by their bodies years ago. The test results do not predict health effects from this exposure, tell us how the 
exposure happened or pinpoint the source of the exposure.                       

Serum Results Now Available

The Love Canal Follow-up Health study has four parts: cancer, mortality, reproductive and serum studies. This article 
talks about the serum study which involves 373 residents. Each of them 

 was an adult who completed a questionnaire interview in 1978 – 1981 or was a child listed by either parent;
 participated in the blood testing program offered by the Department of Health (DOH) in 1978 and 1979;
 had enough remaining blood serum in good condition after years of storage; and
 signed a consent form to let the DOH test their blood, or has died, making the sample available for further 

testing.

Serum Study: One Part of the Follow-up Health Study

Love Canal Follow-up Health Study

Love Canal Serum Levels
 2-Chloronaphthalene was not detected

 in any of the serum samples. Almost all the sera had 
some level of another chemical, 1,2,4-trichlorobenzene. The other 

six chemicals were found in at least some of the samples. The results for 
the group of Love Canal residents are summarized in the table

 inside. Statistical analysis of the serum results will be
 done as part of the Love Canal Follow-up Health 

Study and reported in the future.
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  (LCIC)   with detectable levels  Lowest  Midpoint Highest

1,2,4-trichlorobenzene   97%   3.3   73  6,300
beta-hexachlorocyclohexane   94%   8.6   77  7,300
1,2-dichlorobenzene    86%   6.4  130  1,800
gamma-hexachlorocyclohexane  49%   2.3   17  1,200
1,2,3,4-tetrachlorobenzene   28%   1.3   38    450
delta-hexachlorocyclohexane    5%   8.4  110    250
alpha-hexachlorocyclohexane    4%   2.5    6.7     17

2-chloronaphthalene was not detected in any samples

Summary of All Love Canal Samples

Love Canal Indicator Chemical Percent of samples      Levels for the Love Canal Group (ppb)
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Half of all samples are 
higher than the midpoint 
and half are lower.

This table and the fi gure on 
page 3 show the range of 
serum levels found in the Love 
Canal group. The highest level 
of each chemical detected is 
shown as a gray bar on the 
fi gure. The midpoint values are 
shown as black bars. 

Serum normally contains some 
fats (also called lipids). A spe-
cial process is used to extract 
(separate) the lipids from the 
serum and then the chemicals 
from the lipids. No extraction 
process works perfectly, and 

we accounted 
for that. This is 
what is meant 
by corrected for 
recovery. There-
fore the results 
you see in this 
table and in the 
fi gure on page 3 
are reported as 
the weight of the 

LCIC in nanograms per weight 
of lipid in grams, corrected 
for recovery, also sometimes 
called parts per billion (ppb). 
See page 5 for more detail.

process works perfectly, and 

A nanogram is 
a billionth of a 
gram. 
A gram and a 
nanogram are 
units of weight.

Serum Levels Today are Different
Unless Love Canal residents had exposures to the same chemi-
cals after the late 1970’s, we expect the chemical levels in their 
serum today to be much lower, or not detected at all. This is be-
cause the body begins to rid itself of the chemicals right after the 
exposure. The amount of time (days, years) the body takes to rid 
itself of a chemical is called a half-life. If a chemical has a half-
life of one day, only half of it will still be present one day after 
exposure. Two days after exposure, half of the remaining half 
will be present (or one quarter of the original amount), and so 
on. The half-life is different for different chemicals. It could be 
short (less than a day), or it could be much longer (as in years).

Seven of the Love Canal Indicator Chemicals (LCICs) have 
or are thought to have a half-life of days or weeks in the body 
based upon reported human and animal studies. Beta-hexa-
chlorocyclohexane (beta-HCH) has a longer half life (about 
seven and a half years). A person with no additional exposure to 
beta-HCH since their blood sample was collected in 1978 would 
have about one twelfth (1/12) of his or her 1978 concentration 
in a sample collected today. The other LCICs should be below 
detectable levels in participants’ serum today if no additional 
chemical exposures occurred.

Half of all samples are 
higher than the midpoint 
and half are lower.



Midpoint and Highest Levels of  
All Love Canal Samples
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Continued 

Understanding  
Serum Results
Individual serum levels can be directly com-
pared to others in the Love Canal group, since 
they were collected, stored and tested in the 
same way. The test results tell how much of 
the chemicals were in the body at the time 
the sample was taken, but do not identify the 
source of the chemicals or how the individual 
was exposed. Statistical analyses of the sera 
and health outcome results will be used to try 
to identify any associations between serum 
levels as a measure of exposure and health 
outcome data. 

LCICs were dumped at Love Canal, but they 
are not unique to Love Canal. LCICs were 
chosen for habitability testing to represent the 
possible presence of other Canal chemicals. 
For habitability testing, chemicals with certain 
qualities were chosen; for example, they had 
to be analyzable, they had to have the ability 
to migrate from the Canal, and they needed to 
be relatively stable in the environment. While 
the LCICs were not believed to be generally 
found in the Niagara Falls environment, pilot 
testing for the study showed that LCICs were 
in fact present in some Niagara Falls neighbor-
hoods. LCICs were probably in the workplace 
of some Niagara Falls industries. Some are 
also found in pesticides and home products, 
and one (beta-HCH) is found in food. Nearly 
all the participants in the serum study had three 
or more LCICs in their serum. 

We wanted to compare participants’ serum 
levels to levels reported in other health stud-
ies and to any standards or guidelines for the 
LCICs. However, we found no reports from 
the late 1970’s that are directly comparable. 

A 1982 study provides data on levels for some 
of the same chemicals in blood of people from 
the Love Canal area and North Carolina. Since 

these data are for whole blood, not blood serum lipids, the levels should not be compared to levels found in this serum 
study. However, the 1982 study measured levels of 1,2-dichlorobenzene and alpha, beta, gamma and delta-HCH in both 
groups. This tells us that some adults in the US (not just Love Canal residents) were exposed to these chemicals during 
this time. 
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Study Update
We are in the fi nal stages of completing the study. 
Most of the remaining work is reporting the results. 
Five reports are currently in process. 

The Agency for Toxic Substances and Disease 
Registry (ATSDR), who is funding the study, 
needed a report on our study efforts for the original 
grant. We discussed an outline for this report at a 
conference call in 2005 and included Committee 
and community representatives’ suggestions in the 
fi rst draft. The report consists of the preliminary 
mortality, cancer and reproductive fi ndings that 
were already presented at Committee meetings 
and summarized in newsletters. It also contains 
something new – a discussion of those fi ndings. 
ATSDR peer-reviewed the report and we are 
responding to the reviewers’ comments. We expect 
this to be completed and approved by ATSDR 
sometime this summer. 

After peer review is fi nished, we will share the 
report with the Committee and release it for public 
comment. The next newsletter will summarize 
this report and invite your comments. We will 
also update you on further study funding, fi nal 
reports and wrap-up plans (including a study 
wrap-up meeting) as these are developed with the 
Committee and ATSDR.

You may recall that some of the preliminary 
study results indicated trends that merit closer 
evaluation. For example, in the years studied, 
more girl babies were born to Canal women 
than to mothers in the comparison population. 
This difference could be related to exposure or 
be due to chance alone. At the September, 2004 
committee meeting and in a subsequent conference call, we discussed further exposure groupings that might be useful in 
clarifying the possible effects of chance or exposure in this observation. To capture as much statistical power from the 
data as possible, researchers are looking at the most common reproductive outcomes (birth weight and baby’s sex) for 
possible associations with exposure groupings. This effort is leading to more analyses being incorporated into the cancer, 
mortality and reproductive evaluations.

In addition to the ATSDR report, a report on each of the four studies will be submitted for publication in the science 
literature. Each report will be based on data presented to the Committee and discussed with community representatives. 
In addition, a summary of each report will be developed with the Committee and provided in future newsletters. The 
reports are in process: both mortality and cancer reports are nearly completed; reproductive analyses are nearly done, 
with report writing to follow; and statistical analysis of the serum results is underway.

At our next conference call we will discuss how to structure the wrap-up meeting and fi nal reports. Send any suggestions 
to Charlene Spampinato. As always, let us know if you want to be included in conference calls or receive meeting 
notices or minutes. 

Understanding Serum Results 
(continued from p.3)

The US Centers for Disease Control and Prevention (CDC) 
have recent data on two of the LCICs. Gamma-HCH and 
beta-HCH in blood serum lipids are reported for members 
of the general US population, 12 years and older. Gamma-
HCH was not detected in any of the samples. The beta-HCH 
results are given below. Beta-HCH levels have been declin-
ing over time.

Survey Years Midpoint 95th Percentile

1999-2000 Less than detection limit 69 ppb

2001-2002 Less than detection limit 43 ppb

The Love Canal serum data are placed in the same format 
below. 

Survey Year Midpoint 95th Percentile

1978 77 ppb 309 ppb

If the Love Canal group had no additional exposures to 
beta-HCH, and considering the years for the body to remove 
the chemical, we would expect the range of values from 
samples taken today to be about 1/12 of those in the table 
above, for a midpoint of about 6.4 ppb and a 95th percentile 
of about 26 ppb.

Projected Value Midpoint 95th Percentile

2006 6.4 ppb 26 ppb
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Parts of the Love Canal Follow-up Health Study involve looking back to the time of exposure. Past exposure levels are 
being compared to current or past health effects to look for patterns. There is a possibility of error in assigning exposure 
levels to residents. We decided to measure actual chemical levels from as many stored samples as we could. These mea-
surements will be compared to the exposure groupings already created and the health effects information already collected 
in the health study. The serum results do not tell participants how they were exposed or identify the source of exposure. 
They do not predict health effects and these levels are not expected to be present in the residents’ blood today. The value 
of the serum study is to provide a marker for a person’s exposure which can be compared to the assigned exposure group-
ing for that individual and for the group they represent (Ring 1, residence near a hotspot, attendance at the 99th Street 
School, etc.). The results for the entire group of 373 residents might provide further insight into the relationship between 
health effects and exposure for the Love Canal community as a whole. Individuals who participated in the blood serum 
study are receiving their results with this newsletter. 

Serum Study Method and Purpose

In 1978/79 the DOH Wadsworth Center Laboratory in 
Albany, New York received and stored any remaining blood 
serum left over from the blood collection at Love Canal in 
freezers. Over the past few years, as permission was ob-
tained or we found out that a person had died, 391 serum 
samples from 373 people were tested for eight Love Canal 
Indicator Chemicals (LCICs). These same chemicals, cho-
sen in 1985, were measured in soil to help decide whether 
or not to resettle the Canal neighborhoods. We know these 
chemicals are in the Love Canal and stay in the soil or air 
(not the human body) for a long time. We tested for the 
same chemicals in stored sera in this project. 

Serum normally contains some fats or lipids. The chemicals 
measured in this study are mostly found in the lipid part of 
blood serum. The amount of lipids in an individual’s serum 
changes often and depends on many things, including his or 
her genetics, how recently the person ate or drank and what 
the person ate or drank. An individual with more lipids in 
his/her serum (for whatever reason) might be expected to 
have higher levels of LCICs in his/her serum than another 
individual even if they were both exposed to the same 
amount of LCICs. 

We know that no instructions were given about eating or 
not eating before bloods were drawn and we expect that 
some people ate and some did not eat. Differences in the 
amount of time between eating and the blood sample being 
taken may affect the LCIC levels since it affects lipid levels. 
We can help to account for this difference by adjusting the 
results for the amount of lipid present (expressed as percent 
lipid) in each sample. This is a usual procedure for blood 
analysis of chemicals.                         

The actual process of testing for the chemicals in serum has 
many steps. One of the first steps in the measurement pro-
cess is to separate the lipids and chemicals from the serum. 
We use a process called extraction to do this. A drip coffee 
maker uses an extraction in making coffee. When water is 

added to solid cof-
fee grounds and the 
mixture is filtered, 
coffee is extracted 
out of the grounds. 
Laboratory extrac-
tion methods are 
much more exact, 
but the idea is still 
the same. After the 
extraction, the lip-
ids are weighed. Another extraction is then used to sepa-
rate the LCICs from the lipids. Then the weight of each 
LCIC in the sample is measured. The result is reported as 
the weight of LCIC (in nanograms) per weight of lipid (in 
grams).  

We tried different methods of extracting the serum and 
LCICs to choose the technique that best extracts the 
chemicals being measured in this study. No extraction 
process works perfectly. One way to account for this is to 
add a set amount of another chemical, called a surrogate, 
to each sample before extraction. We assume the LCIC is 
extracted as efficiently as the surrogate. We chose surro-
gates that are like the LCICs being measured and do not 
react with or change the levels of LCICs. (Two surrogates 
were used in the serum study – one that works well for 
chlorobenzenes and one that works well with hexachlo-
rocyclohexanes.) The amount of surrogate measured or 
recovered is compared to the amount originally added, and 
a percent is obtained. If 80% of the surrogate is measured 
after the extraction, we consider the extraction process 
to be 80% efficient. We then use the percent to adjust the 
LCIC measurements. The result is then reported as the 
weight of LCIC (in nanograms) per weight of lipid (in 
grams), corrected for recovery. These units can also be 
called parts per billion on a lipid weight basis, corrected 
for recovery, or parts per billion for short.
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For More Information

If you have questions about any part 
of the Love Canal Follow-up Health 
Study, DOH researchers are available 
by phone, mail, fax or e-mail. Contact 
Charlene Spampinato:

NYS Health Department
547 River Street, Room 316
Troy, NY 12180-2216

(800) 458-1158, ext. 27530
Fax (518) 402-7539
E-mail: ceheduc@health.state.ny.us

SPRING 2006
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Center for Environmental Health 
547 River Street, Room 200 
Troy, New York 12180-2216
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FIRST CLASS Address Correction Requested

Love Canal 

The findings and conclusions in this 
report are preliminary and have not 
yet been cleared by the Agency for 
Toxic Substances and Disease Registry 
(ATSDR). The findings and conclusions 
should not be construed to represent 
agency determination or policy.


