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NTP develops novel testing strategy

Researchers at the National Toxicology Program (NTP) have developed a new study design, the modified one generation (MOG) reproduction study,
which was compared and contrasted with the new Organisation for Economic Co-operation and Development (OECD) 443 test guideline, the extended
one generation reproduction study. The MOG study increases the detection of reproductive and developmental effects, by retaining more offspring for
longer periods of time and with continued toxicity testing following gestational exposure to toxic agents. This method will reduce animal use in toxicity
studies while capitalizing on toxicity endpoints.

In the MOG study, toxicant exposure occurs during gestation. Offspring are saved longer and under continued exposure conditions. This new design
allows assessment of target organ toxicity, developmental toxicity, and clinical pathology; covers observations conducted during teratology studies; and
allows analysis of fertility and fecundity. The advantages of the MOG study over the OECD 443 test guideline include a focus on the critical periods of the
F1 generation reproductive life cycle, measurements of reproductive structure and function in the same animals, and the incorporation of other
developmental outcome data.

The MOG study can effectively utilize and reduce animal use versus conducting individual developmental and reproductive toxicity or 90-day toxicity
studies. This method allows for a range of toxicity and teratology effects to be assessed from gestation to death. (DD)
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Solvent exposure before first birth may increase breast cancer risk

In a study recently published in the journal Cancer Research, NIEHS scientists reported that women exposed to solvents before the birth of their first
child may have an increased risk for breast cancer, particularly estrogen receptor-positive breast cancers. These findings suggest that the time between
puberty and first birth, a crucial period of breast development, may be an important window of susceptibility.

To assess the association between lifetime occupational solvent exposure and breast cancer, the researchers used data from the Sister Study, a prospective
cohort study of initially breast cancer-free women who have a sister previously diagnosed with breast cancer. In addition to evaluating how the timing of
solvent exposure affects breast cancer risk, the investigators also studied the impact of solvent use within specific occupations. Women who worked with
solvents as clinical laboratory technicians, maids and housekeepers, or production workers appeared to have an increased risk of estrogen receptor-
positive breast cancer, though occupation-specific estimates were sometimes based on only a small number of breast cancer cases.

Although this study highlights both time periods and occupations in relation to solvent exposure and breast cancer risk, the authors say that additional
large-scale studies are needed to further examine the association, by focusing on types of solvents. (See story.) (AW)
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GWAS meta-analysis reveals new DNA loci of lung function

NIEHS researchers and their collaborators in a global consortium identified six new loci -specific regions of the genetic code - associated with individual
variations in a widely used clinical measure of lung function. The genetic variants appear to influence an individual's forced vital capacity (FVC), a
measure used to diagnose and monitor lung diseases. The new loci may shed light on mechanisms involved in lung development and the pathogenesis of
lung diseases.

Using a large-scale meta-analysis approach, members of the research group analyzed the results of genome-wide association studies (GWAS) in 52,253
individuals from 26 countries. They followed up the FVC associations in 32,917 additional individuals of European descent. The analysis identified six
new regions associated with FVC that had not been seen in previous GWAS lung function studies. The newly implicated regions were also followed up in
samples from African-American, Korean, Chinese, and Hispanic individuals.

The genes closest to the six loci associated with FVC variation were expressed in lung tissue and in primary lung cells. The expression associations were
confirmed in 762 whole blood samples, using expression quantitative trait locus analysis. Better understanding of the role genes play in normal lung
development and pathogenesis may lead to identification of novel therapeutic targets for lung diseases. (See story.) (EH)
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dGTP starvation has detrimental effects on cells

Researchers from NIEHS have shown, for the first time, that starvation of cells for 2'-deoxyguanosine 5'-triphosphate (dGTP), one of the four building
blocks of DNA, can exert replication stress, ultimately leading to growth impairment and cell death. This adverse effect is similar to a phenomenon called
thymineless death (TLD), cell death as the result of a depletion of another DNA precursor, 2'-deoxythymidine 5'-triphosphate (dTTP). The work suggests
that targeting cells for death by dGTP starvation, as happens with TLD, may be a potential avenue for antimicrobial and anticancer therapies.

To study the effect of dGTP starvation, the scientists employed an Escherichia coli (E. coli) strain, which combined an allele of the dgt gene with a
defective gpt gene. The dgt gene encodes an enzyme that hydrolyzes dGTP into deoxyguanosine and triphosphate, while gpt encodes an enzyme that
converts guanine into guanosine monophosphate, both required for nucleotide pool maintenance.  

This particular E. coli strain showed tenfold lower levels of dGTP, which led to replication fork collisions, double-strand breaks, and generation of lethal
multibranched nucleoids. dGTP deprivation also led to DNA damage, as reflected by the induction of the SOS response, a set of events that result in cell
cycle arrest and the induction of DNA repair. (DS)
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Nrf2 increases ABC transporter expression at blood-brain barriers

Researchers from the NIEHS Laboratory of Toxicology and Pharmacology have defined the mechanism by which nuclear factor E2-related factor-2
(Nrf2) increases activity and expression of three ABC transporters at the blood-brain and blood-spinal cord barriers. These transporters are xenobiotic
efflux pumps that prevent foreign chemicals, including therapeutic drugs, from entering the central nervous system (CNS), thereby limiting our ability to
treat CNS disorders.

Previous studies indicated Nrf2, a redox-sensor and ligand-activated transcription factor that plays a critical role in cellular defenses against oxidative
stress, was neuroprotective in stroke and traumatic brain injury. The study, published in the Journal of Neuroscience, showed that dosing rats with
sulforaphane, an Nrf2 activator, increased P-glycoprotein, multidrug resistance-associated protein-2, breast cancer resistance protein expression at the
blood-brain barrier, and reduced drug entry into the brain. In isolated brain and spinal cord capillaries, Nrf2 induction of ABC transporter expression
and activity required tumor suppressor p53, p38 MAPK signaling, and the transcription factor, NF-kappaB. These experiments define a sequence of
events in two brain barriers where Nrf2 signals through p53, p38 MAPK, and NF-kappaB to increase ABC transporter expression and activity.  

These findings suggest caution when activating Nrf2 for neuroprotection, since increased drug efflux transporter expression would impair subsequent
CNS pharmacotherapy. (TAC)
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