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Chapter 5: Conclusions

In the current study, we investigated the mechanisms by which TCDD mediates its

immunotoxicity, particularly the thymic atrophy.  Our data demonstrated that TCDD

mediates its toxicity, in part by causing apoptosis of the thymocytes.  The Fas+ wild-type

mice were more susceptible to TCDD-induced thymic atrophy when compared to the

Fas-deficient (lpr/lpr) and the Fas-ligand defective (gld/gld) mice.  Administration of

TCDD in vivo caused significant apoptosis in wild-type mice which could be detected at

early stages but not later on, due to the rapid clearance of the apoptotic cells by the

phagocytic cells in vivo.  In the lpr and gld mice, apoptosis could not be detected

following TCDD administration in vivo.  Also, TCDD-treatment caused significant

alterations in the surface markers of thymocytes from wild-type mice, characteristic of

cells undergoing apoptosis.  In contrast, TCDD-treatment caused minimal phenotypic

changes in thymocytes from lpr and gld mice.  Because the detection of apoptosis in

vivo is difficult, phenotypic alterations in the density of thymocyte surface molecules

may serve as a useful biomarker for toxicity involving apoptosis.

The induction of apoptosis in thymocytes by TCDD can lead to altered T cell

differentiation and decreased T cell functions in the periphery.  In the human

population, because the levels of Fas and FasL can vary, the immunotoxic effects of

TCDD may also be different.  The fact that TCDD up-regulates the density of TCR

suggests that TCDD may enhance positive selection of T cells which in turn could lead

to the induction of autoimmunity.  The current study also demonstrates that the action of

TCDD may be directed more towards cells and tissues that express high levels of Fas

and Fas ligand.  Lastly, the demonstration that caspase inhibitors can inhibit TCDD-

induced apoptosis suggests that such inhibitors may serve as useful tools to neutralize

the toxicity caused by  TCDD.
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Figure 5.1:  TCDD-induced apoptosis of thymocytes is mediated by Fas-FasL  

interactions:  TCDD administration could lead to increased expression of FasL on  

thymic stromal cells. These FasL expressing cells when in contact with the Fas+

thymocytes and mediate apoptosis leading to thymic atrophy.  On the other hand,

TCDD could increase the soluble FasL which in turn could mediate apoptosis and

toxicity in Fas+ tissues.
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