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Deficiencies and excesses of trace elements induce various kinds of brain lesion. In this study, a
tributyltin-induced olfactory lesion (anosmia) was examined by the kinetic analysis of the mechanisms in
an excessive accumulation of calcium into the olfactory bulb, an inhibition of olfactory signal transduc-
tion and toxic cell death (necrosis or apoptosis).

The trialkyltin-induced excessive increase of calcium in the olfactory bulb was associated with an in-
crease of olfactory PTH. Since the IP; level in the olfactory significantly decreased under the tributyltin
exposure, which seems to be a consequence of tributyltin-induced inhibition of PI turnover, the excessive
increase of olfactory calcium was not due to an influx of Ca®" mediated by a plasma membrane [P3-gated
Ca®* channel and a release of intracellular Ca®" mediated by IP3 receptor-channel complex from endo-
plasmic reticulum. The tributyltin-induced excessive increase of olfactory calcium is perhaps caused by
an ‘excessive increase in the formation of cAMP mediated by activation of adenyl cyclase and an exces-
sive influx of extracellular Ca®" mediated by cAMP-activated channels. Moreover, this rapid and exces-
sive increase in the concentration of intracellular Ca?* seems to inhibit CaM kinase II functions leading

to necrosis in vivo or toxic cell death in vitro.
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6 EBSOHEME Wistar BT v FRFHL, I ba—LVEICEI— A1 NVDEE, ) TFNVEE
BEIEI - VA ANVERO MY TFNEE ) F (BusSnCl, 2.0mg/kg body weight) % FhFh
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Fig. 1. A scheme of the mechanism proposed for olfactory signal transduction.
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Fig.2. Changes with the passage of time in the activity of Ca®* /calmodulin-
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dependent protein kinase I1I (O in the A axis), in the concentration of
inositol-1,4,5-triphosphate (IP3) (4 in the B axis), cAMP * ((J in the C axis), calcium
(@ in the D axis), and organotin (l in the E axis), in the olfactory of rats which received
single i.p. injections of tributyltin chloride (2.0 mg/kg body weight). Vertical bars denote
SE of the mean for 5 determinations. *Each cAMP value in the C axis is corrected for the
value taken without tributyltin at each feeding period.
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Fig. 3. The proposed intracellular transport of phospholipids.
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BRSO ZOMIBA AV AEREO A TEFELBY, MEA»LD C® HANEL NS,
Tbb P EBMEF v VA NVATETIE R {, cAMPRTENTF ¥ ¥ 2 VATEOHIBES Ca%F O ATE
ZbNb,
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