10-9-07
Preliminary Report
Recreational exposure to microcystins during a Microcystis aeruginosa bloom in
Bear Lake, Michigan
August 2006

Lorraine C. Backer™", Wayne Carmichael?, Barbara Kirkpatrick®, Christopher Williams*,
Mitch Irvin®, Yue Zhou®, Trisha B. Johnson®, Kate Nierenberg?, Vincent R. Hill®, Stephanie
M. Kieszak®, and Yung-Sung Cheng®

'National Center for Environmental Health, Centers for Disease Control and Prevention, 4770
Buford Highway NE, Chamblee, Georgia 30341

? Department of Biological Sciences, Wright State University, 3640 Colonel Glen Highway,
Dayton, Ohio 45435. Current address: 42184 Tweedle Lane, Seaside, Oregon 97138.

*Mote Marine Laboratory, 1600 Ken Thompson Parkway, Sarasota, Florida 34236
*Greenwater Laboratories, 205 Zaegler Drive, Pakatka, Florida 32177

*Lovelace Respiratory Research Institute, Inhalation Toxicology Laboratory, P.O. Box 5890,
Albuquerque, New Mexico 87285

®Center for Infectious Diseases, Centers for Disease Control and Prevention, 4770 Buford
Highway NE, Chamblee, Georgia 30341

* Author to whom correspondence should be addressed; E-mail: Ibacker@cdc.gov;Tel: 770-488-
3426; Fax: 770-488-3450.

Preliminary Report MI Study  Page 1



Acknowledgement

The authors would like to acknowledge Jane Horton of the National Center for Environmental
Health, Dr. Gary Fahnenstiel, and Dennis Donahue of the National Oceanic and Atmospheric
Administration; Dr. Richard R. Rediske of Grand Valley State University, Alexyz Milian, David
Jayroe of Mote Marine Laboratory, and Augie and Peg Kotlewski for their invaluable assistance
in conducting this study.

Preliminary Report M1 Study  Page 2



Background

Evidence of adverse human health events associated with recreational exposure to
cyanobacterial blooms is primarily anecdotal, but continues to accumulate. In a recent study of
Florida jet-skiers, Stewart et al. (2006) found increases in some symptoms and in respiratory
illnesses in people who had been jet-skiing in bloom-contaminated waters. The exposure was
assessed using algal biomass, but the organisms were not identified and the presence of

cyanobacterial toxins was not confirmed.

To more thoroughly address human exposures to and health outcomes from recreational
exposures to cyanobacterial toxins, we designed a study to assess concentrations of these toxins
in environmental and human blood samples. In addition, questionnaires were designed to assess
symptoms reported before and after study subjects participated in water-related recreational

activities on lakes with active, toxin-producing algal blooms.

Objective

Our objective was to assess whether we could measure microcystins in blood from people
at risk for swallowing water or inhaling spray while doing water-related recreational activities

(e.g., water skiing, jet skiing) on a lake during a Microcystis aeruginosa bloom.

Study Activities

We recruited 104 study participants from lake visitors planning to be involved in
recreational activities that would generate aerosols, such as boating and using personal
watercraft. Ninety-seven participants planned such activities at a lake with a Microcystis

aeruginosa bloom (the exposed group) and 7 planned to use a nearby lake with no bloom (the
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unexposed group). We analyzed the following environmental samples: water samples for water
quality parameters, potential human pathogens (viruses), algal taxonomy, and microcystin
concentrations; and air and human blood samples for microcystin concentrations. We

interviewed study participants to collect demographic and current health symptom information.
Results

We did not detect any of the potential human pathogens in water samples. We found very
low levels of microcystins (1 pg/L to 6 ug/L) in the water and in aerosol samples (<0.1 ng/m®).
Blood levels of microcystins were below the limit of detection (0.147ug/L) for all participants.
At this low exposure, study participants did not report increases in symptoms following exposure
to aerosols containing microcystins. At the time of this study, concentrations of microcystin
within the bloom lake water were very low (<2-5 pg/L) and the microcystin concentrations in

participants’ plasma samples were all below the limit of detection for the ELISA test (0.147

pg/L).
Discussion and Conclusion

This study was one of several that will be done in recreational lakes with active algal
blooms. A manuscript of these data and results is being prepared for publication in a special

issue of the journal Marine Drugs.

Based on this initial study, we conclude that aerosols generated by recreational activities
can include measurable levels of microcystins and that these aerosols are a potential source of

exposure to waterborne algal toxins.

We conducted an additional study in California to further evaluate using microcystin
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concentrations in blood as a biomarker of exposure. The results of that study are not yet

available.
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