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Abstract

Past studies in rodent models identified the suppression of primary humoral
immune responses as one of the most sensitive sequela associated with 2,3,7,8-
tetrachlorodibenzo-p-dioxin (TCDD) exposure. Yet, the sensitivity of humoral
immunity to TCDD in humans represents an important toxicological data gap.
Therefore, the objectives of this investigation were two-fold. The first was to assess
the induction of known aryl hydrocarbon receptor (AHR)-responsive genes in
primary human B cells as a measure of early biological responses to TCDD. The
second was to evaluate the direct effect of TCDD on CD40 ligand-induced
immunoglobulin M (IgM) secretion by human primary B cells. The effects of TCDD
on induction of AHR-responsive genes and suppression of the IgM response were
also compared with B cells from a TCDD-responsive mouse strain, C57BL/6. AHR-
responsive genes in human B cells exhibited slower kinetics and reduced
magnitude of induction by TCDD when compared with mouse B cells. Evaluation of
B-cell function from 12 donors identified two general phenotypes; the majority of
donors exhibited similar sensitivity to suppression by TCDD of the IgM response as
mouse B cells, which was not attributable to decreased B-cell proliferation. In a
minority of donors, no suppression of the IgM response by TCDD was observed.
Although donor-to-donor variation in sensitivity to TCDD was observed, human B
cells from the majority of donors evaluated showed impairment of effector function
by TCDD. Collectively, data presented in this series of studies demonstrate that
TCDD impairs the humoral immunity of humans by directly targeting B cells.
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