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can persist for decades under typical ground and surface water conditions2
. According to 

the California Department ofHealth Services (CDHS), perchlorate has been detected in 
73 (1 0%) of 703 reporting public water systems. 3 A recent of analysis of CDHS drinking 
water quality monitoring data indicates that perchlorate has been detected in the drinking 
water of 7 million Californians. 4 

Perchlorate is a developmental toxicant with effects on the maternal and fetal thyroid 
gland and on fetal brain development. OEHHA's recent draft "Public Health Goal for 
Perchlorate in Drinking Water" focuses on the developmental toxicity ofperchlorate. 
Perchlorate inhibits iodide transport into the thyroid by interfering with the sodium­
iodide symporter (NIS). As a result, the effects of perchlorate exposure are similar to 
those of iodine deficiency. Even mild iodine deficiency during pregnancy has been 
shown to impair neuropsychological development and to reduce IQ in the child.5 

Interference with maternal free T4 during gestation is directly related to fetal 
developmental disorders, particularly during the first and second trimesters. Maternal free 
T4 crosses the placenta and is converted to T3 in the fetal brain. T3 is critical for 
development ofthe cerebral cortex, the extrapyramidal system, and the cochlea.6 The 
availability of maternal free T4 is crucial for normal fetal brain development in the first 
and second trimesters, as the fetal thyroid is not fully functional during that time period. 
Mild hypothyroidism or small decrements in maternal free T4, even within the "normal" 
range during the first trimester are associated with impaired neuropsychological 
development in the child.7 Perchlorate's interference with iodine transport can 
significantly lower maternal free T4 levels during the first and second trimester of 
pregnancy, thereby causing developmental disorders in the offspring. 

• 	 Adverse effects ofperchlorate on the development of the fetal brain have been 
observed in rats. 8 In a study reported by Argus Research Laboratories, 
ammonium perchlorate in water was administered to female rats throughout 
gestation at doses ofO, 0.01, 0.1, 1 or 30 mglk.glday. Several brain areas in the 
treated pups varied significantly from controls in size. Based on this data set, U.S. 

2 Ibid 

3 California Department ofHealth Services, 

http://www.dhs.ca.gov/pslddwem/chemicalslperch l/perchlindex.htm, updated as of July 3, 2002. 

4 Sharp, R., Walker, B., Environmental Working Group, Rocket Science: Percholorate and the Toxic 

Legacy of the Cold War, July, 200 l. 

5 Glorieux J, Desjardins M, Letarte J, Morissette J, Dussault JH. Useful parameters to predict the eventual 

mental outcome ofhypothyroid children. Pediatr Res 24:6-8, 1988. 

6 Porterfield SP. Thyroid dysfunction and environmental chemicals - potential impact on brain 

development. Environ Health Perspect 108(Suppl. 3):433-438, 2000. 

7 Haddow JE, Palomaki GE, Allan WC, Williams JR, Knight GJ, Gagnon J, O'Heir CE, Mitchell M, 

Hermos RJ, Waisbren SE, Faix JD, Klein RZ. Maternal thyroid deficiency during pregnancy and 

subsequent neuropsychological development of the child. N Engl J Med 341:549-555, 1999. 

-
8 Argus Research Laboratories. Honnone, thyroid and neurohistological effects oforal (drinking water) 
exposure to ammonium perchlorate in pregnant and lactating rats and in fetuses and nursing pups exposed 
to ammonium perchlorate during gestation or via material milk. Protocol no. 1416-003. Argus Research 
Laboratories, Inc., Horsham, P A, 200 I. 
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EPA identified a LOAEL of0.0085 mg/kg-day for effects of perchlorate on fetal 
development. 9 

· 

• 	 Postel demonstrated that perchlorate crosses the placenta in guinea pigs and 
causes goiter in fetuses when administered at a level that does not cause goiter in 
the dam. 10 

• 	 Another developmental neurotoxicity study of ammonium perchlorate in rats, also 
conducted by Argus Research Laboratories, exposed Sprague-Dawley rats via 
drinking water to doses ofO, 0.1, 1.0, 3.0, and 10 mglkg/day. 11 Perchlorate was 
associated with brain morphological changes in the 1 0 mg/kg/day dose group and 
possibility also the 3 mg/kg/day group. The study revealed thyroid colloid 
depletion, hypertrophy, and hyperplasia in the 0.1 and 3 mg/kg/day dose groups, 
and thyroid hormone changes in the 0.1 and 1 mg/kg/day dose groups. In addition, 
behavioral changes were noted in the exposed animals. 

• 	 Perchlorate may also be a transplacental carcinogen. In one study, male rats from 
the Fl generation developed adenomas of the thyroid. These males were dosed 
from conception to 19 weeks ofage at 30 mg/kg/day.12 

• 	 A study described by U.S. EPA studied the effects ofperchlorate on thyroid and 
brain development pre- and post-natally. 13 Perchlorate was administered in 
drinking water to female rats prior to conception at 0, 0.01, 0.1, 1, or 30 
mg/kg/day and continued throughout gestation and parturition. The thyroid 
weights ofpups at all ages were significantly increased at 30 mglkg/day. U.S. 
EPA noted that the BMDL10 for colloid depletion was lowest in the gestation day 
21 pups, implying that the thyroid gland is most susceptible during gestation 
rather than postnatally. T4, T3, and TSH were affected in the fetuses, with dose­
response relationships for all hormones. Size ofvarious brain areas was also 
measured in brain sections. The striatum, cerebellum, and corpus callosum all 
showed significant differences from control with the lowest dose of ammonium 
perchlorate. U.S. EPA identified a LOAEL of 0.01 mg!kg/day for the adverse 
effects of ammonium perchlorate on the developing brain in rats. 

9 U.S. EPA (2002). Perchlorate Environmental Contamination: Toxicological Review and Risk 
Characterization (External Review Draft). U.S. Environmental Protection Agency, Office of 
Research and Development, Washington, D.C. NCEA-1-0503. 
10 Postel S. Placental transfer ofperchlorate and triiodothyronine in the guinea pig. Endocrinology 60:53 ­
66, 1957. 
11 Argus Research Laboratories. A neurobehavioral developmental study of ammonium 
perchlorate administered orally in drinking water to rats. Protocol no. 1613-002. Argus Research 
Laboratories, Inc., Horsham, PA, 1998. 

_ _..l..U.S.-EP A. Perchlorate ·Environmental C:ontamination: Toxicological Review· and Risk 
Characterization (External Review Draft). U.S. Environmental Protection Agency, Office of 
Research and Development, Washington, D.C. NCEA-1-0503, 2002. 
13 Ibid. 
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• 	 In another study by Argus Laboratories, female rats were dosed at 0, 0.01, 0.1, 1.0 
and 30.0 mg/kg/day ammonium perchlorate in drinking water beginning 15 days 
before cohabitation and continuing through the day of sacrifice. All rats were 
sacrificed on gestation day 21. Preimplantation loss was noted at all dose levels. 
OEHHA analyzed the data and found that the increase in preimplantation loss was 
statistically significant in the 30 mg/kg-day group compared to controls. 14 A 
decrease in the number of live fetuses was also reported to be statistically 
significant at 30 mg/kg-day, although no significant decrease was noted in the 
lower groups. Ossification sites per litter were also significantly reduced at 30 
mg/kg-day. 

• 	 Using data from a newborn screening registry, Schwartz et al. evaluated the serum 
T4 and TSH levels of all newborns in California during 1996. 15 All infants were 
screened for serum T4levels, and the lowest T4 groups were further analyzed for 
TSH. Perchlorate exposure was estimated based on zip code, concentration of 
perchlorate in underground water sources, water source information, and 
characteristics of the water distribution system. After adjustment and separation 
into low, medium, and high exposure groups, the study found statistically 
significant associations between exposure and serum thyroid hormone levels. This 
study controlled for most important variables and found that even an extremely 
low level ofperchlorate exposure through drinking water consumption was 
associated with a decreased serum T4 in newborns in California 

The severity of these health hazards combined with the widespread exposure 
of the public to perchlorate through the public drinking water systems of 
California necessitates that perchlorate be placed on the agenda of the next 
scheduled meeting of the DART Identification Committee for consideration to 
be listed under Proposition 65. Accordingly, we hereby request that you 
nominate perchlorate for listing by the DART Identification Committee. 

/~cerely, 

; ,} ,. ~ ;-.1 .:I&
\ lo. ­

--' . .. --".,_...YRic ard Toslllyuki Drury \ 
Legal Director \ 

\ 
' ' 

14 Office of Environmental Health Hazard Assessment. Public Health Goal for Perchlorate (Peer Review 
Draft). March 2002. -- ­
u Schwartz J. Gestational exposure to perchlorate is associated with measures of decreased 
thyroid function in a population of California neonates [thesis). University of California, 
Berkeley, CA, 2001. 

4 


http:controls.14



