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Summary

The olfactory system enables a direct transport of certain metal ions from the nasal cavity to the brain. There are
two main pathways of the olfactory transport, which are axonal transport via the olfactory and trigeminal nerves
and epithelial transport via extracellular fluid and the sustentacular cells. We previously demonstrated the direct
brain uptakes of Mg2+ and K* by the olfactory transport, however it was still unclear in which pathway these ions
were transported. In the present study, to clarify the principal pathway of Mngr and K transport, we observed the
interference in the olfactory transport of monovalent and divalent cations by colchicine, which cause destruction of
microtubule and disrupt the axonal transport. A colchicine solution (0.38 mmol/ml) was instilled into the right nos-
trils of mice (ICR) under ether anesthesia. After 1 and 3 h, a multitracer solution, which included #Na, 28Mg, K,
YCa, ®V and “Cu, was administered to the mice in the same way. Six hour after multitracer administration, the
mice were sacrificed, and then the blood, liver, ethmoturbinals, and brain were dissected. Subsequently, the brain
was subdivided into three regions; the olfactory bulb, the forebrain region, the rest of brain region. As a result, 28Mg
and %Cu uptakes in the olfactory bulbs were reduced by colchicine pretreatment. On the other hand, as to K and
8V uptakes, no difference was observed between the control and colchicine pretreatment groups. Although the pre-
cise mechanisms of these two olfactory transports are still unclear, it was indicated that the ZSMgz+ and YCu®*
transports were mediated mainly by the axonal transport, and BK* and 48VOZ+(48\7022+) transports were mediated

mainly by the epithelial transport.
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Fig. 1 Scheme depicting the possible delivery route of a solute administered intranasally.
1: olfactory (or trigeminal) epithelial transport, 2: olfactory (or trigeminal) axonal
transport, 3: systemic circulation.
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Fig. 2 Positions of dissected brain regions are shown in mouse brain maplg). The whole
brain was separated into following 3 regions: the olfactory bulb (OB), forebrain
region (FB), and the rest (RB).

Table 1 The half-life, energy of measured y -rays and calculated activities of the nuclides
contained in an administered volume (15 ml) of the multitracer solution

Nuclide Hal-life Intensity (%) Energy (keV) Activity (kBq)
*Na 14959 h 100 1369 105.06 = 7.44
Mg 20915 h 52.62 13423 2866 = 1.32
K 223h 79.27 6175 31.25 = 057
Ca 4536 d 717 1297.1 6.26 = 0.05
By 159735 d 9759 1312.1 221 = 004
“Cu 61.83 h 4873 184.58 1055 + 0.05
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Fig. 3 Uptake rates (%dose/g) in the blood (BL), liver (LV), and brain regions (OB, FB, and RB) 6 h after
intranasal administration of a multitracer. In the “Col 1 h” and “Col 3 h” group, colchicine was admin-
istered into the same nostrils 1 and 3 h ahead of the multitracer administration, respectively. *(p <
0.05) and **(p < 0.01) indicate statistical significance evaluated with Student’s t-test.
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