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Position Statement of the Cefic Ethyleneamines Group
Regarding Reproductive/Developmental Studies with AEEA in Rats

Members of the Cefic Ethyleneamines Group have long been committed to responsible product stewardship for all ethyleneamines, including AEEA (amino ethyl ethanolamines - CAS No. 111-41-1).  The Ethyleneamines Group is a subgroup of the Cefic Amines Sector Group and contains all of the members that produce AEEA.

Due to the dermal corrosive/sensitization issues associated with AEEA, exposure should be minimized.  AEEA is not expected to be absorbed as quickly via the dermal route, the primary route of exposure, compared to the absorption via a bolus oral dose, which was used in the Organization for Economic Cooperation and Development (OECD) 421 and 414 studies described below.  

The Cefic Ethyleneamines Group has reviewed the results of two OECD guideline studies and an investigational histopathology follow-up study of Wistar rats dosed with AEEA.  These three studies are: (1) an OECD 421 Guideline Reproduction/Developmental Toxicity Screening Study; (2) an OECD 414 Guideline Developmental Toxicity Study; and (3) a Limited Histopathology Examination in which preserved tissues from two of the pups in the OECD 421 study were examined microscopically. These studies were conducted by BASF AG as part of the voluntary High Production Volume (HPV) Challenge Program and the International Council of Chemical Associations (ICCA) Global Initiative.
OECD 421 Study

In the OECD 421 screening study, the test substance was administered as an aqueous solution by oral gavage to 10 male and female rats per group at doses of 0, 50, 250, and 1,000 milligrams per kilogram per day (mg/kg/day).  Effects were observed at 50, 250, and 1,000 mg/kg/day.  At 1,000 mg/kg/day, no pups were delivered although evidence of mating had occurred.  The litter size for the 50 and 250 mg/kg/day groups was comparable to control values.  An increase in the number of litters and fetuses with various alterations of the pericardial blood vessels (carotids, aorta, and pulmonary trunk) was observed in fetuses of dams receiving 50 or 250 mg/kg/day.  The overall incidence of these malformations was 87 percent at 250 mg/kg/day and 47 percent at the 50 mg/kg/day dose levels.  These results were submitted to the United States Environmental Protection Agency (EPA) pursuant to Section 8(e) of the Toxic Substances Control Act (TSCA) and to the competent authority in Germany, Bundesanstalt für Arbeitsschutz und Arbeitssicherheit (BauA) pursuant to German law.

OECD 414 Study

In the OECD 414 study, AEEA was tested for its prenatal developmental toxicity in Wistar rats. The test substance was administered as an aqueous solution to 25 time-mated female Wistar rats/group by stomach tube at doses of 0.5, 2, 10, and 50 mg/kg body weight on day 6 through day 19 post coitum (p.c.). The control group, consisting of 25 females, was dosed with the vehicle only (doubly distilled water).  

No substance-related differences were recorded for placental and fetal body weights. The external, soft tissue, and skeletal examinations of the fetuses revealed no differences between the control and the substance-treated groups, which might be related to the test substance administration. The number and type of fetal external, soft tissue, and skeletal findings, which were classified as malformations and/or variations, did not show any differences of toxicological relevance between the groups.  In particular, no substance-induced effects on fetal cardio-vascular system were observed.

Thus, under the conditions of the full-scale OECD 414 study, the administration of AEEA to pregnant female Wistar rats elicited no signs of maternal toxicity, had no influence on gestational parameters, and induced no signs of prenatal developmental toxicity up to and including the high dose of 50 mg/kg body weight/day; especially, no grossly visible indications of teratogenic effects were observed, that could be causally related to the test substance administration.

Limited Histopathology Study OECD 421 Study

The aorta and related blood vessels from two pups from the OECD 421 study were evaluated microscopically.  Since no control animals were saved from this study, a control pup from another source was prepared in a similar manner for comparison.

In the AEEA-treated pups, severe dissecting aortic aneurysms were observed with consequent compression of the blood vessel lumen.  Both treated pups revealed in the regions of the aneurysms in aorta and pulmonary trunk moderately thinner elastic fibers as compared to the control animal, with some discontinuity and slight fragmentation.  In the dilated region of the carotid wall of both treated pups, only fragmented and very thin elastic fibers were observed.  In some areas, almost no elastic fibers were detectable.

Summary

Although at first glance, the OECD 421 screening study and the OECD 414 study results appear discrepant, the limited histopathology study and other scientific literature has provided important clues to the probable mechanism of action of AEEA in these studies.

The consensus assessment of this information is that AEEA may inhibit enzymes which lead to abnormal elastin structure in the formation and development of the major blood vessels.  

Research Plans

Consistent with its commitment to product stewardship, the Ethyleneamines Group has taken several steps as it continues to review the available information.  In particular, the Ethyleneamines Group is currently conducting additional research to define the potential developmental toxicity of AEEA and its relevance to humans, including:

· Enzyme studies are underway and/or being planned to evaluate the ability of AEEA to inhibit the enzymes involved in the formation and development of the major blood vessels.  In addition, the possibility that the phenomenon is relevant only to rodents is being investigated.

· Dermal absorption and toxicokinetic evaluations are underway to determine the potential for skin absorption and to study the uptake and elimination of AEEA.

· Studies to define the NOEL are being planned.

For further information please contact Graeme Wallace at CEFIC, Brussels (E-mail: gwa@cefic.be and telephone: +32 2 676 7410)
March 2004.
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