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This submission addresses the Draft Risk Profiles for Alpha-HCH and Beta-HCH (May 2007) prepared by the ad hoc working group on alpha-HCH and beta-HCH of the Persistent Organic Pollutants Review Committee (POPRC). We appreciate the opportunity to provide additional comments on the draft risk profiles for the two HCH isomers. While we applaud that the POPRC draft risk profiles on alpha- and beta- HCH isomers recommend global action to limit the impacts from the two chemicals, we urge that that the risk profiles be strengthened with additional data and scientific studies that we had presented to the POPRC as part of our Annex E submission on alpha- and beta- HCH isomers. Furthermore, since a main source of production of the two HCH isomers is from the manufacture and degradation of technical HCH and gamma-HCH (lindane), we recommend that the Stockholm Convention put in place a global ban on production, processing and use of technical HCH and lindane. 
Summary of Comments
We are encouraged to note that the draft risk profiles for alpha- and beta- HCH address several issues related to health impacts of exposure to these isomers. However, we would like to point to the sections on exposure and toxicity from the Annex E submission of the International POPs Elimination Network (IPEN) (February 2007) on the two HCH isomers to strengthen the draft risk profiles prepared by the POPRC. The IPEN Annex E submission detailed toxicity and exposure data and studies related to the two isomers, which is not adequately addressed in the POPRC draft risk profiles. This can result in the impacts of exposure from these HCH isomers not being fully recognized, and consequently reducing the will for necessary global action recommended by the POPRC regarding these two isomers. 

Detailed Comments

Exposure from food:

The POPRC draft risk profile does not adequately emphasize human exposure to HCH isomers from food. These exposures are of particular concern in the Arctic, where high levels are found in biota. The presence of HCH isomers in food has also been documented in other parts of the globe, in some cases at levels of high concern. We present extracts taken from our Annex E submission on alpha-HCH and beta-HCH to reinforce the significance of exposures to the HCH isomers from food worldwide. Halting the production of lindane and elimination of any remaining uses of technical HCH would be paramount in reducing exposure to the HCH isomers.

Exposures in Alaska and the Arctic: The presence of alpha- and beta-HCH in the traditional foods of the Alaskan native peoples is a cause of alarm. The Alaska Traditional Diet Project (March 2004) found “substantial reliance on many subsistence foods such as fish, terrestrial mammals, marine mammals, and wild plants.” Alaska Native people rely on traditional foods because of cultural importance, availability, preferences in taste and nutrition to store-bought foods. 
 

While most “legacy” organochlorine contaminants have significantly declined in Canadian Arctic biota from the 1970s to the 1990s, HCH levels have “remained relatively constant in most species and proportions of the toxic beta-HCH isomer have actually increased in seabird eggs and in ringed seal blubber.” 

The Preamble of the Stockholm Convention explicitly recognizes the vulnerability of Arctic Peoples and the environment to the adverse effects of persistent organic pollutants: “Acknowledging that the Arctic ecosystems and indigenous communities are particularly at risk because of the biomagnification of persistent organic pollutants and that contamination of their traditional foods is a public health issue.” The U.S. EPA’s dietary risk assessment “indicates potential risks from dietary exposures to the alpha  and beta HCH isomers to communities in Alaska and others in the circumpolar Arctic region who depend on subsistence foods such as caribou, seal, and whale.” Eliminating the production of lindane is the only way to prevent sources of HCH contamination that cause unnecessary harm to the health of workers, local communities in proximity to production facilities, wildlife and people of the Arctic. Indigenous peoples in the Arctic are particularly vulnerable from dietary exposure to the alpha and beta HCH isomers through subsistence foods, such as caribou, fish, seal and whale. The POPRC has an obligation to uphold provisions of the Stockholm Convention that acknowledge the special vulnerability of Arctic peoples.

Exposure in seventeen geographic locations worldwide: A sampling study of free-range chicken eggs conducted by the International POPs Elimination Network found that of 30 egg samples taken from 17 different geographic locations, beta-HCH was detected in all samples. Levels were particularly high in samples taken in Senegal and India.  “…many samples with intermediate lindane concentrations had high concentration of beta-HCH reflecting the relative half lives of the two chemicals.”

Exposure in the U.S.: The U.S. Food and Drug Administration found HCH isomers in food residues of 100 food items in the agency's most recent Total Diet Study. Alpha-HCH was identified in 35 items and beta-HCH in 12 items.

Hazard assessment for endpoints of concern:

The health impacts of HCH isomer exposure have not been adequately emphasized in the draft risk profile. Our January submission on hazard assessment for endpoints of concern includes data from studies on hepatic toxicity, carcinogenicity and reproductive toxicity, which have not been addressed in sufficient detail by the POPRC draft risk profiles on alpha- and beta-HCH.

Hepatic Toxicity:

The data on hepatic toxicity in the POPRC draft risk assessment is not presented in a consolidated form, but is distributed unevenly throughout the hazard assessment section. Furthermore, the draft risk profile on alpha-HCH limits endpoints of concern regarding hepatic toxicity to only liver hyperplasia and liver tumors in rodents. On beta- HCH the draft risk profile limits itself to stating that the isomer “demonstrates hepatotoxicity”. 

The IPEN Annex E submissions on alpha and beta-HCH present compelling evidence supporting several additional hepatotoxic impacts of the two HCH isomers observed in animal studies. To highlight the seriousness of these impacts we recommend that this data be incorporated under the specific heading of hepatotoxic effects in the POPRC draft risk profiles for alpha- and beta-HCH. The observation of serious hepatic effects in animals (e.g., fatty degeneration and necrosis) suggests that the same results could potentially occur in workers following prolonged occupational exposure.
Studies of hepatic effects in animals show that:

 -Alpha-HCH induced liver tumors in mice and rats, beta-HCH induced liver tumors in mice. 
,

- Most HCH isomers were shown to increase cytochrome P-450 content and the activities of associated enzymes in rodents and also produced liver necrosis and degeneration with higher doses. 

- Animal studies have also reported that ingestion of alpha-, beta-, and gamma-HCH isomers, individually or as technical-grade HCH, has resulted in some degree of liver toxicity including increased micro somal activity, increased liver weight, mild-to-moderate liver necrosis and fatty degeneration, and liver cancer. 

- Scientific literature regarding the cancer and non-cancer effects of HCH supports the U.S. EPA's expressed concern that exposures to HCH isomers may be additive.  HCH “mixed isomer" liver effects from chronic exposure include: increase in the enzymes  lactate dehydrogenase, leucine aminopeptidase and gamma-glutamyl transpeptidase (Ryan & Terri, 1996), as well as liver cell changes (Philip et. al, 1989) and induction of oxidative enzymes (Gosselin et. al, 1984). 

Carcinogenicity:

The POPRC draft risk profiles on the two HCH isomers have limited data on carcinogenicity of these two isomers. The POPRC draft risk profile on alpha-HCH accepts limited carcinogenicity of the isomer based on studies on rats and mice, and the draft risk profile on beta-HCH states that “a positive association has been observed between exposure to beta-HCH and cancer, for which a causal interpretation is considered by the Working Group to be credible, but chance, bias or confounding could not be ruled out with reasonable confidence.”  

We would like to bring to the attention of the POPRC studies submitted by IPEN on the carcinogenicity of the alpha- and beta- HCH isomers (see p. 9 and 10 of our January submission). We contend that these studies provide sufficient evidence to strengthen the section on carcinogenicity in both the HCH isomer risk profiles prepare by POPRC. 

Furthermore we would like to highlight a study by Li et.al (2006), which found high beta-HCH levels to be positively correlated to breast cancer in pre-menopausal women (adjusted OR was 3.06, P < 0.05). The study concluded that organochlorine pesticides residues, including the HCHs, may increase women's risk of breast cancer, particularly in pre-menopausal women in China. This is particularly relevant since China produces 1000 tonnes of lindane per year and this study shows direct link of beta- HCH with human carcinogenicity. 

Reproductive Toxicity:

The POPRC draft risk profile on alpha-HCH adequately illustrates the link between exposure to the isomer and women’s reproductive harm, and the draft risk profile for beta-HCH illustrates the isomer’s link with increased risk of miscarriages, possible links to breast cancer and probable risk of cryptorchidism. However the section could be strengthened by including the following studies from our January Annex E submission on. These highlight the reproductive toxicity risks associated with exposure to the alpha- and beta-HCH isomers, and interpolation of animal studies illustrates considerable reproductive toxicity for humans from exposure to these isomers. 

HCH isomers have altered reproductive parameters in male and female animals including mink, rabbits, and rats. Effects included alterations in estrous cycle, embryotoxicity, and testicular and sperm alterations. 
  

Adverse reproductive effects have been observed in male and female laboratory animals orally exposed to gamma-, beta-, or technical-grade HCH. At higher doses of gamma-, beta-, or technical-grade HCH, degeneration of the seminiferous tubules or testicular atrophy were also observed in rats and mice. 
  

Injury to the ovaries and testes was reported in animals given gamma-HCH or beta-HCH.

There are also strong studies in the IPEN Annex E submission illustrating human reproductive impact related to exposure to the alpha- and beta-HCH isomers.  We urge the POPRC to add this data to their draft risk profiles to strengthen the reproductive toxicity sections.

Reproductive effects of HCH isomers during fetal development is of particular

concern given the recent findings of the U.S. Centers for Disease Control and Prevention

that more than half the participants in a national survey of chemicals in blood and urine

carried beta-HCH in their blood, with the highest levels found among women of

childbearing age. 
, 

EPA has also noted that lindane is "efficiently transmitted" from mother to child through breastmilk. When women carry HCH isomers in their bodies, infants may be exposed to their damaging reproductive effects both inside and outside the womb. 

A 2003 Indian study tested the association between DDT and HCH isomer exposure to Intra-Uterine Growth Retardation. The researchers detected alpha-HCH, beta-HCH, gamma-HCH, delta-HCH in maternal blood, placenta and cord blood, collected at parturition, from mothers with babies suffering from IUGR (n=30) and from those with babies of normal weight (n=24). There were statistically significant associations (P<0.05) between maternal blood levels of alpha-HCH, gamma-HCH, delta-HCH, total HCH and IUGR after adjustment for potential confounders. 
 
Summary:

In summary we would like to stress the need to strengthen the draft risk profiles of alpha-HCH and beta-HCH with the addition of more data and evidence related to exposure and toxicity. Both isomers are toxic, persistent, bioaccumulative and travel long distances through long-range transfer. These two isomers fulfill the criteria of being POPs pesticides and need to be addressed urgently. Alpha- and beta-HCH do not occur naturally and are present only as a result of the production and degradation of lindane. We strongly urge that the Stockholm Convention consider the overall picture of exposure and toxicity from the two isomers of HCH and recommend a total global ban on the production and use of gamma-HCH or lindane. We also recommend that existing stockpiles of gamma-HCH and technical HCH be disposed of in a safe and sustainable manner that does not cause release of alpha- and beta-HCH isomers to the environment.
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