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Would a rose not smell as sweet?  Problems stem from the cut flower industry.  This is an easy read about an industry in point – the flower industry.  This article briefly addresses impacts of agrochemicals on workers, consumers, and the environment.  

In general, the journal Environmental Health Perspectives, published by the U.S. Dept. of Health, Education, and Welfare is a good place to peruse info about many of the topics for this week.  It is available online through the Evergreen library.

http://e.hormone.tulane.edu/ - a good starting point for learning about environmental estrogens and current research on them.   Below are some briefs from this website.

Frog intersex trends mimic chemical use history

During the past 150 years, the rise and fall of industrial chemical use coincided with the rise and fall of hermaphrodism in Illinois's cricket frogs. The hydrocarbons and organochlorines accompanying widespread industrialization probably contributed to frog intersex, a lower number of females, and eventual population decline because of the chemicals' masculanizing effects, according to research published in the March issue of Environmental Health Perspectives. The greatest proportion of frogs with male and female gonads (known as intersex) occurred during the time when the insecticide DDT was introduced and industrialization was rampant. Intersex numbers dropped as organochlorines and DDT were banned. Cricket frogs remain one of the most common frogs in Illinois, but like other amphibians worldwide, their numbers are declining, especially in the north where they are rarely seen today. To examine the frog's historical range and intersex trends, researchers looked at the gonads of 814 preserved frogs collected in the state between 1852 and 2001. A total of 43 intersex frogs, 37 with egg cells in testicular tissue and 6 with a complete set of testes and ovaries, were found. The proportion and degree of intersex varied among the study's five time periods and three regions - heavily populated northeast; farming, less populated middle; and the forested, least populated south. Only 1 hermaphroditic frog (1 .2 percent) was found from 1952 to 1929 but 6 (7.5 percent) were found between 1930 and 1945 when industrial chemicals such as polychlorinated biphenyls (PCBs) were introduced and heavily used. Proportions rose to the highest level in the study (17 frogs or 11.1 percent) during the height of DDT use and rapid industrialization that occurred between 1946 and 1959. Only 10 (6.3 percent) were found between 1960 and 1979 when PCB and DDT use declined and again plummeted to 9 (2.7 percent) between 1980 and 2001, a level rivaling the pre-organochlorine period. The most populated and industrialized northeast region around Chicago had the highest proportion of intersex frogs and the lowest numbers of females while the rural south had the least. Today, few frogs are found in the areas with the highest historic intersex rates but more thorough modern comparisons are impossible due to collecting restrictions. Endocrine disruption, fueled by industrial chemicals, spurred the intersex conditions and contributed to the eventual disappearance of frogs in some parts of the state, contend the study's authors, who say they "cannot conclude that the era of endocrine disruption in cricket frogs has come to an end." The herbicide atrazine, they suggest, may still be a contributing factor, although intersex occurred before its initial use and more research is needed to resolve conflicting study results of its impact on amphibians. Historical analyses like this one provide clues into past influences on amphibian health and could help explain continuing declines. 

Reeder, AL et al. 2005. Intersexuality and the Cricket Frog Decline: Historic and Geographic Trends. Environmental Health Perspectives. 113:261-265. 
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Signaling through cell membranes

Researchers have found another way environmental estrogens interfere with the sensitive hormone signals that control development and reproduction. Some xenoestrogens can jumpstart the chemical signaling systems in a cell via estrogen receptors in the cell's membrane, a recent study confirms. In some cases, very low doses triggered rapid - within 3 to 30 minutes - cell responses similar to estrogen. These findings contrast the typically higher doses and longer time (hours to days) needed for compounds to bind receptors in the cell's nucleus and alter gene activity. The results, published in the November 2004 issue of Environmental Health Perspectives could explain how small doses of compounds act as endocrine disrupters and possibly affect animal and human reproduction. Authors Nataliya N. Bulayeva and Cheryl S. Watson measured the response of kinase enzymes, molecules that help signal hormone actions, in rat pituitary cells after exposing the cells to the potent estrogen estradiol; the organophosphate pesticides dieldrin, endosulfan, and DDE; the plastic ingredients bisphenol A and p-nonylphenol; and the phytoestrogen coumestrol. All compounds, except bisphenol A, quickly sparked kinase activity at low concentrations (nanomolar, 10-9 M). Coumestrol, nonylphenol, and endosulfan, like estrogen, were also active at very low levels (subpicomolar, 10-14 M). But each compound was unique in its reaction time, concentration needed, the pathway affected, and the end points. Therefore, the authors suggest testing compounds for a number of mechanisms in a variety of tissues. 

Bulayeva, NN and CS Watson. 2004. Xenoestrogen-induced ERK-1 and ERK-2 Activation via Multiple Membrane-Initiated Signaling Pathways. Environmental Health Perspectives. 112(15):1481-1487. 
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Birth control for fish populations, too

A multigenerational laboratory study finds zebrafish offspring exposed through life to similar levels of ethinylestradiol (EE2, the main estrogen in birth control pills) found in waterways produced fewer eggs, no expressible semen, and no offspring due to nonfunctional and abnormal gonads. The fish retained challenging and defensive mating behaviors, though. Researchers speculate that the physical is more prone to disruption than behavior and the altered reproduction and breeding may affect populations. Jon P. Nash and colleagues report their results in the December 2004 issue of Environmental Health Perspectives. To determine effects from lifelong or short-term exposure to environmental estrogens, investigators raised three generations of zebrafish under several different time regimes and doses (.5, 5 and 50 nanograms/liter (ng/L) EE2 and 5 ng/L estradiol (E2)) and compared a number of reproductive measures to control fish not exposed. Short-term exposure to high doses (50 ng/L) of EE2 resulted in 30 percent parent mortality, no eggs, and no offspring. Other doses did not affect reproduction. However, the second generation's lifelong exposure to low amounts (5 ng/L) of EE2 also halted reproduction but for different reasons. Males' abnormal testes did not produce sperm so none of the 12,000 eggs were fertilized even though males courted females and in some cases beat out normal males to unsuccessfully fertilize eggs. The impact of this physical/behavior mix and others not yet known could alter group-spawning populations, researchers predict. Other results determined there is little transfer of effects from parent to offspring, both the egg protein vitellogenin and male hormone 11-ketotestosterone in males are sensitive to short-term exposure but not lifelong exposures making them suspect biomarkers, some adverse female effects can be reversed if fish are moved to clean water for a period of time, and males suffer permanent changes to the reproductive system after developmental exposure. More studies are needed to tease apart and predict population effects of endocrine disrupting chemicals, suggest the authors. 

Nash, JP et al. 2004. Long-term Exposure to Environmental Concentrations of the Pharmaceutical Ethynylestradiol Causes Reproductive Failure in Fish. Environmental Health Perspectives. 112(17):1725-1733. 
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http://www.envtox.ucdavis.edu/cehs/TOXINS/estrogens.htm - a brief and easy intro to environmental estrogens.
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Birth control may be harming state's salmon
Synthetic estrogen in water seems to affect reproduction
By LISA STIFFLER
SEATTLE POST-INTELLIGENCER REPORTER

Birth-control pills can curb the reproduction of more than just the women taking them. Western Washington scientists have found that synthetic estrogen -- a common ingredient in oral contraceptives -- can drastically reduce the fertility of male rainbow trout. 

The man-made compounds are showing up in waterways around the nation -- pumped into rivers, lakes and Puget Sound with water from sewage-treatment plants. 

And they're being found at levels that can harm fish, possibly even this region's struggling salmon populations. 

"It is disturbing in the extreme," said Kaitlin Lovell, salmon-policy coordinator for Trout Unlimited in Portland. 

The research by scientists at the Battelle Marine Sciences Laboratory in Sequim is unique for its focus on trout, which is related to salmon, and for looking at reproductive effects on adult fish rather than juveniles. 

How fish are affected by such chemicals in the wild remains unclear. "It's something we're concerned about," said Irvin Schultz, a senior research scientist at the lab. 

In the experiment, adult trout in caged pens were exposed to ethynylestradiol, a synthetic estrogen. After two months of exposure, the fish were spawned with a healthy female. Researchers discovered that the exposed trout were half as fertile as fish kept in clean water. 

The research by the government-funded lab is outlined in this month's issue of the journal Environmental Toxicology and Chemistry. 

The findings are likely to fuel concerns about the environmental effects of chemicals that aren't being filtered out by sewage plants, including pharmaceuticals and pesticides that can mimic hormones. 

In frogs, river otters and fish, scientists are "finding the presence of female hormones making the male species less male," said Doug Myers, wetlands and habitat specialist for the Puget Sound Action Team, the government agency coordinating restoration of the Sound. 

There are no standards for how much synthetic estrogen and other hormones can be released in sewage and wastewater, and treatment plants generally do not monitor for it.

The Environmental Protection Agency is studying which of these compounds have harmful effects. Then the next step will be testing for their presence in waste water. New regulations could follow.

Although trout don't have the ability to rid themselves of the synthetic hormones, Schultz doesn't think it poses a serious threat to people eating the fish because the levels in the environment are low.

There are some concerns about wastewater that is being recycled back into the environment, particularly in desert areas, where it might mix with groundwater that could be used for drinking. An official with King County said there is little cause for concern about human risks locally. 

New sewage-treatment facilities are looking into special membranes that will help pull some of these contaminants out, said John Smyth, an official with King County's technology-assessment program. It's currently being considered for the planned Brightwater treatment plant that will serve King and Snohomish counties. 

"Agencies like us all over the country are trying to figure out ways to tackle this thing," Smyth said. 

The researchers in Sequim tested the effects of synthetic estrogen at three different levels. The scientists were surprised that even the lowest level -- 80 times lower than levels measured in the wild -- had an effect on fertility. 

The scientists would like to do more tests to identify the smallest concentrations that can harm fish.

They were unable to figure out how the estrogen was causing the reduction in fertility. It appears not to affect the swimming ability of sperm.

With so many unanswered questions about what compounds are getting into the environment, their effects and how to get them out of the wastewater, environmentalists and scientists are concerned.

Said Trout Unlimited's Lovell, "If anything, these problems are only going to get worse before they get better."

P-I reporter Lisa Stiffler can be reached at 206-448-8042 or lisastiffler@seattlepi.com
