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Fig. 1 An example of recording site (a) and the diagram of odor delivery system (b)

(a) The double lines outline the MC layer of the OB, and the arrow points the recording site (in the circle). (b) I: Ipsilateral; C: Contralateral.
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Fig. 2 Three representative response types of MC

(a) E-type. (b) I-type. (c) O-type. Three repeats of raw recordings were showed in each type of MC, and the signals under the spikes represent respiration

patterns of the rat. The histogram at the bottom of each figure is the averaged data from the three repeats with a bin of 0.1 s. The black bar represents

odor stimulation, as in the following figures.
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Fig. 3 Inhibitory effect of contralateral odor stimulation on E-O MC

(a) A representative MC shows excitatory response to ipsilateral stimulation. (b) This MC shows no response to contralateral stimulation. (¢) This MC

also shows excitatory response when both noses are stimulated with contralateral stimulation preceding the ipsilateral, but the response is weaker than

the ipsilateral stimulation presented only. (d) Averaged data from all the 19 E-O MCs. I-r: Ipsilateral stimulation, at rest; I-a: Ipsilateral stimulation,

activated; C-r: Contralateral stimulation, at rest; C-a: Contralateral stimulation, activated; C-I-r: Contralateral stimulation first and about 0.2 s later,

ipsilateral stimulation, at rest; C-I-a: Contralateral stimulation first and 0.01 ~0.32 s later, ipsilateral stimulation, activated; the same as the following

figure. *P < 0.05.
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Fig. 4 Excitatory effect of contralateral odor stimulation on O-O MC

(a) Representative MC showed no response to ipsilateral (a) or contralateral stimulation (b); but it showed excitatory response when both noses were

stimulated with the contralateral stimulation preceding the ipsilateral (c). (d) Averaged data from all the 11 E-O MC, **P < 0.000 1.
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Mitral Cells of Olfactory Bulb Are Capable of Encoding Odor Location”
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Abstract One of the most important properties of a stimulus is its location. The behavioral studies indicate that
animals can perceive odor locations by comparing the time/concentration differences produced at the two nostrils.
However, it is still controversial that the olfactory bulb, which is the first center in olfactory pathway, has the
ability to encode the odor location information. To clarify the debate, we compared the responses of 84 mitral cells
to three different odor stimulation modes in present study: odor to ipsilateral nose only, to contralateral nose only,
and to both noses with the contralateral stimulation preceding the ipsilateral. We found that 29 cells showed
excitatory responses to ipsilateral odor stimulation, and 18 of them showed no response to contralateral
stimulation. However, the presence of the contralateral odor stimulation could significantly suppress the responses
elicited by ipsilateral odor stimulation. In addition, 50 of the 84 cells showed no response when the ipsilateral or
contralateral odor stimulation presented alone, but 11 of them showed excitatory responses when the odor
stimulation presented to both noses with contralateral stimulation preceding the ipsilateral. The results indicate that
the mitral cells of the olfactory bulb have the ability to encode the time difference of the odor arriving at the two

nostrils, and that the contralateral odor stimulation can enhance the response through unknown neuronal pathways.

Key words space location, mitral cell, olfactory bulb, olfaction
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