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DIFFERENTIAL EFFECT OF TCDD ON BRAIN SEROTONIN (SHT) METABOLISM IN
A TCDD-SUSCEPTIBLE AND A TCDD-RESISTANT RAT STRAIN.
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The mechanism of acute toxicity of the environmental contaminant 2,3,7,8~tctra-
chlorodibenzo-p—dioxin (TCDD), has not yet been resolved. The over 300-fold difference
in the LDg;~values for TCDD betwcen two rat strains, Long-Evans (L-E; LD, ca. 10 pg/kg)

-and Han/Wistar (H/W; LDs, >3000 pg/kg) has provided a new powerful tool for studies of
TCDD toxicity. A striking disparity between the rat strains emerges in their feeding behaviour
after TCDD: although both strains initially decrcasc feed intake, only H/W rats rcsume cating
in about a week'. As central monoamines have been implicated in the regulation of feed
intake, it was of interest to compare the effects of TCDD on brain neurochemistry between
the two rat strains as a function of time.

Adult male rats (11-12 wk) of both strains were injected ip with a single dosc of
TCDD (50 pg/kg; LD,y for L-E, nonlethal to H/W) or vehicle. They were then monitored
for daily food intake and body weight. Four or 10 days after TCDD exposurc half the rats
were injected with a-methyl-p-tyrosinc (AMPT) or vchicle. AMPT is a compctitive CA
synthesis inhibitor. It rapidly and linearly declines CA concentrations in the brain, the degree
of which reflccts ongoing catecholaminergic neuronal activity. Three hr after AMPT or
vehicle injcctions, rats were decapitated and brains were rapidly removed and dissected into
nine regions: hypothalamus, median eminence, olfactory bulb, hippocampus, midbrain+-
thalamus, medulla, striatum, cerebellum and cortex. They were then frozen in liquid nitrogen.
Regional catccholamines (noradrenaline and dopamine) and indolecamines (SHT, 5-
hydroxyindoleacetic acid [SHIAA], tryptophan; from rats not injected with AMPT) were then
determined by HPLC with electrochemical detection. Catecholaminergic neuronal activity was
estimated by relating the CA concentrations in AMPT-treated rats to thosc in saline controls.

As expected, L~E rats decreased dramatically their daily food intake and body weight
after TCDD exposurc while H/W rats responded only marginally to TCDD administration (fig.
1). Four days after exposure, L-E rats cxhibited 36 and 43% (mean increases from all brain
areas) clevated levels of the SHT mectabolite SHIAA and its precursor tryptophan, respec—
tively, in all brain regions suggesting increased serotoncrgic activity by TCDD (fig 2). There
was also a tendency toward increased SHT levels in most brain areas with statistical
significance being reached in olfactory bulbs and midbrain+thalamus. The clevations of
SHIAA and tryptophan were still present 10 days after ecxposure. In contrast, the resistant
H/W rats exhibited only marginally elevated tryptophan and SHIAA four days after TCDD,
and these changes had levelled off by 10 days after TCDD administration (fig 2.). When
another set of L-E rats werc pair-fed for 4 days to their TCDD-treated counterparts, there
was a slight tendency toward increased SHIAA and tryptophan levels across all brain arcas
measured (fig 3). However, this change was clearly less pronounced than that in TCDD-
treated L-E rats. Statistical significance was rcached in midbrain only. TCDD affected
surprisingly little noradrenaline or dopamine metabolism. The decay of noradrenaline and
dopamine after inhibition of their synthesis by AMPT was not markedly affected in any brain
region by TCDD (fig 4). Some scattered changes in catecholamines were observed, but both
strains responded by and large similarly. Thus it is likely that TCDD docs not markedly affect
brain catecholaminergic systems.
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Figure 1.. Body weights and 24h food intake of L-E (top) and H/W (bottom) rats in the

10-day experiment. N=12 [group.
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Figure 2. Effect of TCDD on the levels of SHT, SHIAA and tryptophan in discrete brain

areas. The bars represent mean concentrations relative to control values.

asterisk p<0.05, closed p<0.01

t—test.
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Figure 4. Effect of TCDD on the decay of CA:s in brain areas after inhibition of their
biosynthesis by AMPT. The data are shown as per cent of the corresponding concentrations
in saline treated rats. N=6 /group. The smaller the bar, the higher the turnover rate.
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