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In troducti on

Very few re port s have been publish ed con'

cc rning th e olfac to r y resp onses fr om eff erent ce lls

of a ntennae , or in th e nose of ve rte bra te . T h is

co mmun ica t ion is conce rned with th e successfu l

ex t race llu la r record ing of olfac to ry res ponses of

ef fere nt ce lls in the antenna.

~lethod

The american cock roach (Pe r ipla ne ta a meri

ca na). bred in th e labora tor y, we re used . The

ins ects were sec ured w ith ad hesive tapes a nd

w ire hoo ks on a co r k pla te so tha t t he head and

antenna e co u ld not be moved . The olfac to ry

rece ptor s on th e a nte nna we re s t im ula ted by th e

d irect inj ec t ion of the sa tura ted odo r vapor int o

a s t rea m of purif ied a ir. Th e a mplif ica t ion a nd

record ing sys te m was the sa me as th a t described

ea rlie r " . T he g lass pip e t tes (d iffe re n t e lec t rode )

was put on a se nso ry hai r of one ant enna , while

t he indifferen t el ec trode is placed on an othe r

anten na, or Oil the sa me ante nna .

Mos t un its sho wed li t t le o r no s ponta neous
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discharge, but some fired spontaneously. Olfactory

stimuli either induce an impulse frequency in

crease, or produce no response at all. Judging

from the irregular spike heights, the responses

may have been derived from more than one cell.

Figure 1 shows a typical record of the activity

of units when the antenna of American cockroach

was stimulated qualitatively with a series of odor

compounds.
As seen in Fig. lA and B there is an increased

activity when the stimulation of odor is turned

on, and this activity was maintained throughout

the stimulation. However, the cells stimulated
by x-Butyrlc acid produced only an initial burst
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of 'discharges despite continuous stimulation.

Geraniol had no effect on the cells. It should be

noted. here that the cells did not respond equally

to the every odor stimulation tested.

Figure 2 shows the summary of the reactions

of the units tested in both sexes to an arbi trarily

chosen set of odorants. The spectra of the units

overlap considerably, but there is still some

spectral variability from cell to cell. For example,

unit numbers 1, 3, 4, 6, 7, 9, 10, 11, 12 are very

similar to each other, but not exactly the same.

From these results, it is obvious that the cells

in the antenna possess some degree of specific

sensitivity to odor stimuli. In the olfactory lobe

of the cockroach, excitation (impulse frequency

increase during stimulation) and inhibition (im

pulse frequency decrease) are known to be

components of the, odor response pattern!'.

However, the inhibitory responses has not been

recorded from the efferent cells of this insects.

Of the highest interest to the present discussion

is the indications of the activities of the presumed

efferent cells: (1) The responses to odor stimuli

disappeared when the antenna was amputated

from its base, although both different and

indifferent electrode were placed on the same

place' of the antenna as before amputating

antenna; (2) A burst of discharge could also be

produced by the light illumination. (3) Even

when odor stimuli were applied to distant regions

of antenna from the places of recording electrodes,

we can usually record big responses.

Though these experiments are still preliminary,

the above-mentioned results strongly indicate that

the electrophysiological responses to odor and

light stimuli could be derived from efferent

neurons.

Acknowledgment: The author expresses appre

ciation to Dr. T. Tamura for his encouragement

and valuable advices, and to Mrs. K. Koga for her

assistance.

References

1) Yamada, M.: J.Physiol., 214, 127 (1971).

2) Yamada, M.: Nature, 217, 778 (1968).

Effect of Alkaline and Acid Solutions on Insecticidal Activity of Bacillus thurinqiensls,
Junko Nishiitsutsuji-Uwo and Ayako 'OHSAWA (Shionogi Research Laboratory, Shionogi & Co.,

Ltd., Fukushima-ku, Osaka 553) Re,ceived April ~,1975. Botyu-Kagaku, 40, 96, 1975. (with

English Summary 102)

18. Bacillus thuringiensis On~!B..ttl=13~I£'9M, 7 )J,:t.J I) o)~WI *.Eaf.<iT, *iR~

T (lli.!l!fli!!l~liff5l:p)f) 50. 4. 8 ~FJl

Bacillus thuringiensis O)~!IllUtE~~JE-r7.>JJ.lir, 7J"'# ~tEl'tH(x~JH~'7.>cwtE;/;q~v({j~

"F-97.>1j~tlW::, bnbt1.l;f:J.!U<if.'lil!ivt.::. BT ;/;;~ldillEHMHct~~(f:)ICmt'£~~MljI-r7.>o)l;t, JJlJ
tf~O) pH ;/;;7 J'" # ~ tE"t' iO 7.> I:.C ;/;;&:'~~f1j:O)-'? C tl WC:ld ~, ;/;>'?, I:.O)ill~i~PJl'iH\jv ?
7.difI!l(0){~:U0)-'?I;t~7 J"'# ~ t'£mlfX"t'iO 7.> c tln-Cp7.>. "CniC t.;/;>;/;>b ;-r, 7 J"'# HUif
1!l("t'~!lHi!it11Jq~"F, ~Icm~-r7.> 0) l;t, * ~ fJ:::r!iITO) J: ? Ic.\!1.bn tt, "C I:."t', BT var. aizawai
'i-:miW::, NaOH :IoJ:O: KOH cmM~7J"'# ~ cMO) {t~c Veit ;0:, v::!ljl· M!I!lIll1lflll· pH

~Hill~ Icmirb-U--C, BT ~!Ui2H1Ic:Io J: II-r~~~ v; <tt; "C0)~*J;l"F0)I:. c ;/;;*UfJIl vt.::.
CD mMI;t~!UiZiti:IC~~'i-lJ.;tIJ:~'. ® NaOH {> KOH IU:II.!tMnp,u, ~ t.::M!F..J!Il,ir.n;/;;!ltp

mmt1O)f!~-r~ t'::l;til~9H 1;:1 t.::-9. 0.01 M O)jll;~ljl"t' tl it, ~~mlM!FJl-r7.> c iZitEl;tjll;-r-r 7.>.

® NaOH "t'f!~"F1i.t'::l;til~~vt'::ii'1t1I;tlllfU, ~t'::I;til1jfrIC.l:"?-Ct.lilllUvfJ:~'. @ NaOH IC..!:

7.> mt!:O)f!f-rI;t NaOH 0)i!::I1.!tJ: ~ t, lJ'v ;:'1'if1fX0) pH ICY:<1'?T 7.> t. O)"t' iO ~, mt'£ ~I!£"F ~-il'

7.> mm. pH l;t11-12"t' iO 7.>.

Bacillus thuringiensis (0."F BT c1IlIti") I;lJfJl(gffil
M"t' <Y.> I), M#:f13It: a-toxin c IIJlitt Q !7:; If. 7 tto)
llj~if.li&1JU:~j:Jil(;i" Q. 1:.0f.li~#:~:tl:"FLd.::~it,

I)A.~~A~0b~~.~~~~0~,mWf130

96

pH j;;7 ;11 # ~ t!:(>pH 8.9) "t' <Y.> Q I:. c j;;j;: ~ tJ:~[1

'"'C.' ib Q C ~ tL-C~' Q. m~, z;O)~*li*, M;ld J:0:
1JttiUif!AtIC.~f~"t' <Y.> I), -Jilll:IC. 7 ;'" -n ~, b L" <Ii 7

;1I-n ~ c SH iLl:~IC.J: Q j]Jfmtj;;~b;tt-C~ 'Q 1,2,3>.


