Cyanobacteria, commonly called blue-green
algae, are a diverse group of photosynthetic
bacteria. They are a normal part of most
aquatic environments, including lakes and
reservoirs in Utah. Certain environmental
conditions can promote rapid cyanobacterial
growth, leading to situations with very high
cell densities called blooms. These blooms,
often called harmful algal blooms (HABs), can
occur year-round, but are most common in the
summer when abundant sunlight and warm,
stagnant water combine with high nutrient
levels. Many species of cyanobacteria can
produce a variety of toxins (called cyanotox-
ins) that can harm people, pets, livestock, and
wildlife. In Utah, the most commonly detected
cyanotoxins are microcystins, anatoxin-a, and
cylindrospermopsin.

Microcystins

Microcystins are the most common freshwater
cyanotoxins, both in Utah and worldwide, and
can be produced by many different cyanobac-
terial species. Over 100 microcystin variants
exist, which differ in their amino acid composi-
tion and resulting toxicity. Microcystins tend
to be stable in the environment and typically
have a half-life of 4-14 days in surface waters.
The primary target organ is the liver, although
other systems can be affected. Microcystins
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cause toxicity by blocking an essential pathway for protein modification.
Health effects that have been associated with acute exposure are listed
in Table 1.!

Cyanotoxins Characteristics and Symptoms
Table 1. Characteristics of and symptoms associated with common
cyanotoxins

Target Organ Acute Health Effects

Abdominal pain, headache, sore throat, vomiting,

Microcystins! 100+ Liver nausea, cough, diarrhea, blistering around the
mouth, pneumonia, liver damage
o, Nervous Tingling, burning, numbness, drowsiness, incoher-
Anatoxin-a 2 A . .
system ent speech, salivation, respiratory paralysis

Fever, headache, vomiting, bloody diarrhea, liver
and kidney damage

Cylindrospermopsin? 3 Liver, kidney

Source: EPA health effects support documents for microcystins', anatoxin-a2, and cylindrospermopsin®

In 2016, a HAB in Scofield Reservoir near Price, Utah, resulted in
extremely high levels of microcystins (upwards of 60,000 ug/L) (Figure 1).
For comparison, the Utah Departments of Health and Environmental
Quality recommend a water body be closed to recreation at 2,000 ug/L
of microcystins. Microcystins typically remain within the cyanobacterial
cell until the cell dies and breaks open. This can be observed in Figure 1,
where the maximum microcystins concentration occurs after the bloom
has largely died. Thus, the most dangerous period may be after the water
has begun to appear safe. While this bloom was not associated with seri-
ous human illness, there were bat, waterfowl, and fish deaths (Figure 2).

Scofield Reservoir Harmful Algal Bloom, Utah, 2016

Figure 1. Cyanobacterial cell counts and microcystins concentration during
the 2016 Scofield Reservoir harmful algal bloom
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Anatoxin-a

Anatoxin-a is a potent neurotoxin produced
by many types of cyanobacteria. It was origi-
nally called ‘very fast death factor’ due to the
rapid onset of symptoms (listed in Table 1).2
Anatoxin-a acts by mimicking an important
neurotransmitter, and is thought to be respon-
sible for many of the pet and livestock deaths
associated with HABs. Unlike microcystins,
anatoxin-a is unstable in the environment
and rapidly degrades in sunlight (half-life of
1-2 hours), which complicates detection and
response. High concentrations have not yet
been detected in Utah, though it has been
consistently found at low levels during HABs.

Cylindrospermopsin

Cylindrospermopsin is a cyanotoxin that pri-
marily targets the liver and kidneys. Like other
cyanotoxins, many different cyanobacterial
species can produce it. There is only limited
data on the mechanism behind cylindrosper-
mopsin toxicity, though it is thought to involve
inhibition of protein synthesis. Table 1 lists
symptoms associated with acute exposure.’
Like microcystins, it is relatively stable in
the environment, though it is often released
into the water before the cells die. In Utah,
cylindrospermopsin has been intermittently
detected at low concentrations.

More Information

To protect yourself, follow posted advisories
and avoid exposure to water and scum around
HABs. To see current advisories and learn
more, visit habs.utah.gov.
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For additional information about this topic,
contact Nathan LaCross, 801-538-6705,
nlacross@utah.gov; or the Office of Public
Health Assessment, Utah Department of
Health, (801) 538-9191, chdata@utah.gov.

Wildlife Deaths Associated with Scofield Reservoir HAB
Figure 2. Bat, fish, and waterfowl deaths associated with the 2016 HAB in

Scofield Reservoir. Pho phs taken Au ust 28-29, 2016.

Source: Utah Department of Environmental Quality

UDOH ANNOUNCEMENT:

The Hemp Extract Registration Program at the Utah Department
of Health recently released preliminary information from a study of
hemp extract that was requested by the Utah State Legislature and
conducted by researchers at the University of Utah School of Medicine,

Division of Pediatric Neurology. https://health.utah.gov/wp-content/
uploads/HempCardStudyReportNov2017.pdf
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Breaking News, March 2018

Excessive Alcohol Use and Related Harms

In Utah, a significantly lower prevalence of adults
report binge drinking (12.5% of adults aged 18 and
older) compared to the national average (16.9% of
adults aged 18 and older) (BRESS 2016). However,
the rate of acute inpatient alcohol-attributable hos-
pitalizations have increased over the past decade.

In 2006, the age-adjusted rate of acute inpatient
alcohol-attributable hospitalizations in Utah
was 54.6 per 100,000. In 2014, the age-adjusted
rate was 72.4 per 100,000. This is a 32.6 percent
significant increase. By age group, Utahns aged
25-34 had a 188.3 percent significant increase
in the rate of acute inpatient alcohol-attributable
hospitalizations (34.9 per 100,000 to 100.6 per
100,000). Utahns aged 45-54 had a 31.1 percent
significant increase and the highest rate of acute
inpatient alcohol-attributable hospitalizations of
any age group (122.9 per 100,000 to 161.1 per
100,000). Rates in other age groups did not see a
significant increase.

Rate of Acute Inpatient Alcohol-attributable Hospitalizations per
100,000 Population by Age Group, Utah, 2006 and 2014
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Data include acute inpatient hospitalizations with a primary, 100 percent alcohol-attributable diagnosis (CDC, 2010). Di-
agnoses sometimes attributed to alcohol use (e.g., falls and motor vehicle crashes) were not included. Therefore, calculated
numbers underestimate the true impact of alcohol use.

Community Health Spotlight, March 2018
Disparities in Tobacco Retail Density Among Utah School Districts

Tobacco retail density has been linked with higher
levels of adolescent susceptibility to tobacco use,
greater current tobacco use, lower pro cessation
attitudes, and lower tobacco abstinence among
adults. Through elaborate displays and advertising
inside and outside local retail stores, the tobacco
industry ensures continued exposure to their prod-
ucts.

A comparison of retail density in Utah school
districts by students’ socioeconomic status shows
that overall tobacco retail density and availability
of smoke and vape shops is higher in districts with
50% or more socioeconomically disadvantaged
students compared to districts where the rate is
less than 50% (see graph). In addition, students
from socioeconomically disadvantaged districts
are nearly twice as likely to attend schools with a
tobacco retail location within 1,000 feet of their
school compared to students in less disadvantaged
districts (20.5% vs 10.9%). Tobacco license and

Tobacco Retail Density by Combined School Districts and
Students’ Economic Status per 10,000 Students, Utah, 2017
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point-of-sale advertising restrictions as well as strict enforcement of laws that prohibit sales to minors are effective strategies
to reduce exposure to tobacco products and tobacco-related disparities.
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