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1. Emerging Infectious Diseases

2. Mosquito/ pest-borne diseases

3. Others: ie, Harmful Algal Blooms (HABs)

4. ↓↓↓↓Food safety & quality (eg, flooding, 
droughts, environmental contamination,
foodborne illnesses, infectious diseases)

Human Health, Coastal Human Health, Coastal 
Populations, & Climate Change:Populations, & Climate Change:

Micro IssuesMicro Issues
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HARMFUL  ALGAL  BLOOMS:HARMFUL  ALGAL  BLOOMS:

Some Effects  on  Human  HealthSome Effects  on  Human  Health

soso--called “FISH  POISONINGS”called “FISH  POISONINGS”

•• Ciguatera Ciguatera -- ingestion: Gamber. toxicus/ neuro Sx ingestion: Gamber. toxicus/ neuro Sx 

•• Paralytic shellfish poisoning: Alex. sp/ neuro, paral.*Paralytic shellfish poisoning: Alex. sp/ neuro, paral.*

•• Neurotoxic shellfish poisoning: G. breve/ neuro, GI*Neurotoxic shellfish poisoning: G. breve/ neuro, GI*

•• Diarrhetic s.p.: Dinophysis/ GI Sx Diarrhetic s.p.: Dinophysis/ GI Sx –– okadoic acidokadoic acid

•• Amnesic s.p.: Ps. pungens/ amnesia, neuro Sx Amnesic s.p.: Ps. pungens/ amnesia, neuro Sx ––
domoic acid (found in many marine animal events)domoic acid (found in many marine animal events)

((ScombroidScombroid -- ↑↑ histamine ingestion histamine ingestion →→ neuro neuro SxSx))

MOST ARE INGESTIONMOST ARE INGESTION--RELATED, from RELATED, from HABsHABs 2200 ↑↑ water temps & pollution.water temps & pollution.

* “red tides”* “red tides”
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22220000 to Global Warmingto Global Warmingto Global Warmingto Global Warming
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Harmful Algal Blooms in South Carolina (to date)

Kiawah Island

Hilton Head Island

Pfiesteria piscicida
and/or P. shumwayae

Kryptoperidinium sp.

Karlodinium micrum

Heterosigma akashiwo

Chattonella cf. verruculosa

and C. subsalsa

Fibrocapsa japonica

Prymnesium parvum

Microcystis

Gyrodinium instriatum

Gyrodinium pinque

Katodinium rotundatum

Heterocapsa triquetra

Akashiwo sanguinea

Synechococcus

Prorocentrum minimum

Anabaenopsis sp.

Aphanizomenon sp.

Scrippsiella sp.

Anabaena sp.

HABs and SC’s EstuariesHABs and SC’s Estuaries

Thanks to Dr. Alan Lewitus

& colleagues for these data 2005

N = 19 genera, mostly in residential & 

recreational coastal ponds
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Case report: BlueCase report: Blue--green Algal green Algal 

Bloom Bloom -- James Island, SC  2000James Island, SC  2000

•• BlueBlue--green algal bloom: residential pondgreen algal bloom: residential pond

•• June 2000:  7 June 2000:  7 yoyo girl waded briefly in girl waded briefly in 

water < 2’ deep water < 2’ deep →→ immedimmed. dev. severe . dev. severe 

body rash, body rash, respirrespir. & constitutional Sx. & constitutional Sx

•• LMD provided LMD provided emergemerg. care, Sx cleared. care, Sx cleared

•• DHEC:  high # Anabaena & DHEC:  high # Anabaena & MicrocytisMicrocytis

algal forms (LM only) in pond wateralgal forms (LM only) in pond water
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COMPARATIVE  LETHALITY  OF TOP  23  SELECTED  COMPARATIVE  LETHALITY  OF TOP  23  SELECTED  

TOXINS  AND  CHEMICAL  AGENTSTOXINS  AND  CHEMICAL  AGENTS

(LD(LD5050 in laboratory mice)in laboratory mice) -- USAMRIID,  Blue Book 2001USAMRIID,  Blue Book 2001

AGENTS  1-12 LD50 (µg/kg) SOURCE

C. botulinum Toxin 0.001 Bacterium

Shiga Toxin 0.002 Bacterium

Tetanus Toxin 0.002 Bacterium

Abrin 0.04 Plant (Rosay Pea)

Diphtheria Toxin 0.10 Bacterium

MaitotoxinMaitotoxin 0.100.10 Marine DinoflagellateMarine Dinoflagellate

Palytoxin 0.15 Marine Soft Coral

CiguatoxinCiguatoxin 0.400.40 FishFish--Marine DinoflagellateMarine Dinoflagellate

Textilotoxin 0.60 Elapid Snake

C. perfringens toxins 0.1-0.5 Bacterium

Batrachotoxin 2.0 Arrow-Poison Frog

Ricin 3.0 Plant (Castor Bean)

HABsHABs
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COMPARATIVE  LETHALITY  OF TOP  23  SELECTED  COMPARATIVE  LETHALITY  OF TOP  23  SELECTED  

TOXINS  AND  CHEMICAL  AGENTSTOXINS  AND  CHEMICAL  AGENTS

(LD(LD5050 in laboratory mice)in laboratory mice) -- USAMRIID,  Blue Book 2001USAMRIID,  Blue Book 2001

AGENTS  13-23 LD50 (µg/kg) SOURCE

Conotoxin 5.0 Cone Snail

Taipoxin 5.0 Elapid Snake

Tetrodotoxin 8.0 Puffer Fish

Tityustoxin 9.0 Scorpion

SaxitoxinSaxitoxin 10.0(inhal,2.0)   Marine Dinoflagellate10.0(inhal,2.0)   Marine Dinoflagellate

VX 15.0 Chemical Agent

SEB (Rhesus/aerosol) 27.0 Bacterium

AnatoxinAnatoxin--A(s)A(s) 50.050.0 BlueBlue--Green Alga (found in SC)Green Alga (found in SC)

MicrocystinMicrocystin 50.050.0 BlueBlue--Green Alga (found in SC)Green Alga (found in SC)

Soman (GD) 64.0 Chemical Agent

Sarin (GB) 100 Chemical Agent

{note: Brevitoxin & Domoic acid  LD50 average ~ 200-300 µg/kg}



BlueBlue--green Algae:green Algae:

Anabaena & MicrocystisAnabaena & Microcystis

•• Anabaena & Microcystis Anabaena & Microcystis →→ (toxins) w/ (toxins) w/ 

known adverse human health effectsknown adverse human health effects

•• NeurotoxicityNeurotoxicity, , hepatotoxicityhepatotoxicity, , 

dermatotoxicitydermatotoxicity, other toxicities, other toxicities

•• Rapid death in livestock drinking HRapid death in livestock drinking H22OO

•• Case reports in humansCase reports in humans

R. Ball, MD, MPH
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pseudopseudo--

nitzschia)nitzschia)

etc.etc.→→
domoic acid,domoic acid,

a potenta potent

neurotoxinneurotoxin
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HABsHABs & Health Impacts:& Health Impacts:
Marine Life as “Ocean Canaries”Marine Life as “Ocean Canaries”
espec. re: espec. re: DomoicDomoic Acid OutbreaksAcid Outbreaks

•• California: California: ↑↑in 2006, in 2006, ↑↑↑↑ April 2007April 2007

•• Birds (“seizing pelicans”) & mammalsBirds (“seizing pelicans”) & mammals

•• Hundreds sickened and deadHundreds sickened and dead

•• Domoic acid found in many marine Domoic acid found in many marine 
animals (incl. sea lions & whales)animals (incl. sea lions & whales)

•• 2200 to to ↑↑ Harmful Algal BloomsHarmful Algal Blooms
(pseudonitzschia) 2(pseudonitzschia) 200 to to warmer warmer 

water temps,water temps, ↑↑ pollution, runoff, etcpollution, runoff, etc

•• Citizens warned against eating finfish Citizens warned against eating finfish 
or shellfish from affected areasor shellfish from affected areas

Source:  www.ibrrc.org 10.07
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How to Document Health Impact?  How to Document Health Impact?  
We need Novel Surveillance SystemsWe need Novel Surveillance Systems
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Emerging Infectious Diseases: Emerging Infectious Diseases: 
*related to climate, water changes*related to climate, water changes
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Emerging Arboviral DiseasesEmerging Arboviral Diseases
ie, Dengue Fever, Malaria, West Nile Virusie, Dengue Fever, Malaria, West Nile Virus

Aug.22, 2007
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Emerging Infectious DiseasesEmerging Infectious Diseases

Sources:  Climate Change Futures- Health Ecologic & Economic Dimensions-

Harvard Center Health & Global Environment- Paul Epstein 10.06
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Human Health, Coastal Human Health, Coastal 
Populations, & Climate Change:Populations, & Climate Change:

Macro IssuesMacro Issues
5. Coastal overpopulation, overdevelopment 

in face of slowly rising sea levels

6. Beach/ocean water quality ↓↓↓↓ (adversely 
impacts both recreational & commercial)

7. ↑↑↑↑ Hurricane impacts  (costs > lifestyles > 
human health toll, ↓↓↓↓ quality of life)

8. ↑↑↑↑Air pollution (particulates & subpartic’s)
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CNN 8.7.07CNN 8.7.07

>30 million persons>30 million persons

“this year“this year-- particularly intense”particularly intense”

Human Health Impact:Human Health Impact:↑↑↑↑↑↑↑↑ FloodsFloods

Dartmouth Flood Observatory

www.dartmouth.edu/~floods
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Potential Storm Surges: SC Potential Storm Surges: SC 
coastal areas: now ~25 mi.inlandcoastal areas: now ~25 mi.inland

↑↑↑↑ ↑↑↑↑ Insurance rates >2x/ last 5 yrs.
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www.cdc.govwww.cdc.gov→→→→→→→→
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Local Problems & SolutionsLocal Problems & Solutions
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Contaminated Flood Waters:Contaminated Flood Waters:
Human Health ImpactHuman Health Impact

•• Surface waters, wells, other drinking water suppliesSurface waters, wells, other drinking water supplies

•• Injuries (electrical, mechanical, other)Injuries (electrical, mechanical, other)

•• Illnesses (infectious diseases)Illnesses (infectious diseases)

•• DiarrhealDiarrheal Illnesses (Illnesses (egeg, viral, bacterial, parasitic), viral, bacterial, parasitic)

•• Other (Other (egeg, hepatitis A, injury, hepatitis A, injury--related wound related wound inf’sinf’s.).)

•• Chemical contamination, exposuresChemical contamination, exposures
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www.bt.cdc.gov/disasters/floods
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Human Health Impact:Human Health Impact:
↑↑↑↑↑↑↑↑Drought: 2007Drought: 2007--08 Ongoing in US 08 Ongoing in US 
West & SE, spreads to MidWest & SE, spreads to Mid--AtlanticAtlantic

As Lake Lanier As Lake Lanier 
dried up, ~4 million dried up, ~4 million 
persons in Georgia persons in Georgia 
alone struggling with alone struggling with 

severe water severe water 
shortage in 2008shortage in 2008

SE States’ AGs, SE States’ AGs, 
Governors seeking Governors seeking 
remedies, federal remedies, federal 
court reliefcourt relief
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“The voting public “The voting public 
will do little until will do little until 
their financial or their financial or 
personal health is personal health is 
adversely impacted.”adversely impacted.”

Action Steps: mobilize publicAction Steps: mobilize public
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“Those  who  carry  on  great  public  schemes

must  be  proof  against  the  most  fatiguing  

delays,

the  most  mortifying  disappointments,

the  most  shocking  insults,

and  what  is  worst  of  all,

the  presumptuous  judgments

of   the  ignorant.”

- Edmund  Burke  (1729 - 1797)

The mind can absorb only

as much as the fanny can endure.

Thank you for your interest.  Questions?


