Acetylcholine receptors on cultured antennal cells of the moth Manduca sexta
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INTRODUCTION

excite postsynaptic neurons, which mainly have nicotinic receptors. For example, the EPSPs in the motor
T and Weeks 1980) ndlocst (eltch

and Pitman 1995 ever, when
muliple Mandaca afferats were acivated, or i of timoll in one affeent was eleted, an addiona EPSP
be recorded in the A as elicited by oxofremorine, a specific

agonist of muscarinic ACh receptors (mAChR) 1Tnmmu and Weeks 1989). Therefore, he motor neurons
seemed to have both nicotinic and muscarinic ACh receptors. Surprisingly mAChR antagonist
oy aernts in (Judge and Leitch

1999), in cockroach giant intereurons that are postsynaptic to cercal afferents (Hue et al. 1989) and in larval
Mandue oo e Tl e Weeks 1589) Thite el g i oo s gty o cp

rom the posisynaptic neuron to the afferent via muscarinic autoreceptors located in the axon terminals of the
T oY oty i nmlmoscn,o.y afferents
themselve: o
having mAChRs that would be activated by ACh st o the Tttt o on ot
afferents themselves. However, litl is known about the presence of ACh receptors in the peripheral sensory
neurons of insects.

al neurons of Manduca are y y

suggesting that they Hildebrand 1976). hE)

late pupal Stengl etal. 1990), but when

cultured at an early pupal stage, these antennal neurons showed no AChE activity (Torkkeli and French 1999)

Here, we studied the distribution of ACh receptors on cultured antennal neurons using fluorescent analogs of
h

METHODS

Animals: A laboratory colony of the sphinx moth
Manducasexta

Ereparain: Erly stage pupac wereplaced o e
minutes. Antennac were dissected out, the

tennal tissue was suspended in Hanks balanced
Sl sohuion (BSS) and enrymaticaly disocied

trituration with a siliconized Pasteur pipe. Debris
was removed by centrifugation with bovine serum
albumin (BSA). The cells were resuspended in
HBSS and plated on glass coverslips coated with a
mixture of poly-L-lysine and concanavaline A,
Afier attachment, a 2:1 mixture of Leibovitz’s L-15
ke ey s s st e medium and conditioned Grace’s medium _was
the pupal (left) and larval (right) stages added. Cells were kept for up to a month in a 24°C

humidified incubator and culture media was
changedonce aweek

Sating Florsscentaalogs (Molcuar Probes) of the mACHR afagonst icnzepine LBodmy FL) and the
DAChR antagoni were used at of 50-200 1M and 1-5 pg/ml,
respectively, in Manduca saline (156 mM NaCl, 4 mM KC1, 6 mM CaCly, S mM gmwaemd 10mM HEPES).
After rinsing with Manduca saline, the cultured cells were incubated in the dye in the dark for one hour at room
temperature. They

epifluorescent optics.

ELECTROPHYSIOLOGY

1mMAChor0.1
any currents in the culfured neurons. The pipet solution was (in mM): KCI 150; MgCly 2; CaCly 1; EGTA 11;
Na*ATP2; HEPES 5 pH 7.1, ammwdmuomm\ The bth soluton consised of (n M) NaC' 156, KC14:
CaCly 6; Glucose 5; HEPES 10; pH 7.1, adjusted to 380 mOsm. The pipet resistance was 6 to 10 MQ. The
asonias were freshly dissolved in saline and pplicd Sy e Bl e e o cd e syl
responses to these agonists. Currents triggered “hR are usually small (peak current of 0.8 nA at a
mermbrane potentil of 50 1Y in Mandica motoneurons),slow and can be imhibied by Ca2", Mg or other
divalent cations (Trimmer 1994).

times greater Tocust 40mV, the
ACh currentis about 12nA. i

“Thus, the absence of large inward currents when the neurons are stimulated with ACh supports the idea
thatnicotinic AChR are not resent onthese cell.

The distribution of mAChR on antemmal neurons depends

on time in culture
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SUMMARY AND CONCLUSIONS

assess the distribution of ACh receptors on cultured antennal neurons of the moth
Manduca. sexta at different stages of development, The effects of chronic treatments

th muscarinic agonist and antagonist on the distribution of mAChR were also
investigated.

1. Nicotinic ACh receptors were not seen in any of the cells in these mixed
cultures.

Ao et rrs (o [yl s o vl o sl

cells. The distribution of the mAChR varied with time in culture:
Punctte aining wes iniilly found in ity p.lrlu of the neurons, including the
neurites. Afier several days or weeks in culture the staining was restricted to
the cell bodies and varicosities.

3. Co didnot a

e Howeve e
‘making it difficult o observe possible changes by eye.

4. Co-incubation with AC} fi the number of

receptor protein because of the decreased levels of its mRNA.

ther, these findings indicate that the sensory neurons in Manduca
high density of mACh receptors and that they cluster to strategic

antenna have

not be exactly the same as in intact antennac, the receptors were especially
Soclated oo s ety and ths Taay e (5 hey 4 erge For ACh coraing
(e onme ottt g e i e
refore, our results argue against the autoreceptor theory (Trimmer and Weeks

mechanoreceptors or chemoreceptors and therefore it is possible that ACh is
ed in non-neural cells. in our laboratory will be
aimed at discovering the source ofthis transmitter
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