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Sensory Nerve Terminations in the 
Epidermis of the Blowfly Larva 

I..r has been known for many years that a plexus of 
multipolar neurones is associated with the epidermis of 
many insects, especially in the soft-skinned larvro of 
Lepidoptera, Coleoptera, and Diptera. Previous descrip
t.ious of the dendritic terminations have been restricted to 
light-mic.roscopical investigations on mater
ial stained vitally with methylene blue . 
Tho findings of earlier workers on this 
subject have been reviewed by Snodgrass!, 
who concluded that the dendrites terminate 
on the b asement membrane covering the 
epidermal cells. Accounts of more recent 
work on the sub-epidermal nerve plexus of 
insects•-• a lso support this conclusion. 
However, electron-microscopic investiga
tions made by the author on the sub
epidermal nerve plexus of the blowfly 
larva. Phormia terrae-novae, indicate that 
the dendrites do not terminate on the 
basement membrane, and the results 
of preliminary investigations are given 
here. 

the initiation of the action potential in the axon of the 
sensory neurone. 

A detailed examination of t ho peripheral nerves and 
sensory terminations of multipolar neurones of the 
blowfly larva is in progmss, and the results will be pub
lished elsewhere. 

Tho electron-microscope, an Akashi tronscopo , 
TRS50El , was provi(led b y t lw Wellcomc Trnst for 

The cell bodies and processes of the 
neurones are ensheathed by Schwarm cells. 
A characteristic feature of this sheath is 
the inclusion of fluid-filled spaces (Fig. 
1A - F) , the significance of which is being 
investigated. Immediately surrounding 
the Schwann cell sheath is a layer of base
ment membrane material or connective 
tissue. Although the cell bodies and major 
dendritic branches are situated in the 
hremolymph space, they are anchored by 
strands of connective tissue to the basement 
membrane covering the epidermal cells. 
At the junction between a dendrite and the 
epidermis, the basement membranes cover
ing the Schwann cell and the opiderrnal cell 
fut=~e. Afterwards, the ensheathed dendrite 
penetrates the basement membrane of the 
npidermis and lies in a channel formed by 
an indentation in the surface of the 
npidermal cell (Fig. lA-D). The apposed 
plasma m embranes of the Schwarm and 
epidermal cell are attached to one another 
by desmosom es. The dendrite and sheath 
penetrate deeper into the epidermal cell 
until they are completely surrounded by it. 
Eventually, the dendrite emerges from the 
Schwarm cell sheath and is enveloped by 
t he invaginated plasma membrane of the 
epidermal cell (Fig. lE, F). A space of 
100 A separates the apposed plasma m em
branes of the dendrite and epidermal cell. 
As the dendrites could not be traced any 
further than this level, it is likely that 
the sheath-free process is the terminal 

Fig. 1. A selection of electron-micrographs taken from serial sectiong through a dendrite 
of one of the multipolar neurones associated with the epidermis of the blowfly larva , 
Phormia terrae-novae. In sections A-D, note the progressive reduction of the Schwann 
cell sheath (sc) surrounding the dendrite (d) until in sections E and F the dendrite is 
enveloped only by the invaginated plasma membrane (ipm) of the epidermal cell (ec). 
Preparation fixed in osmic acid, stained with phosphotungstic acid, and embedded in 
'Araldite'. bm, Basement membrane; des , desmosome; fs, fluid-filled space ; hs, bromo· 

region. It is clear, however, that the dendrites do not 
terminate on the b asement m embrane of the epidermal 
<'-ells. 

Recent electron-microscopic investigations on vertebrate 
muscle spindlos6 ·7, the Pacinian corpusclc8, and the cock
roach longitudinal stretch receptor• have revealed that the 
sensory terminations are naked, that is, they have no 
Schwarm cell investment. Therefore, in the blowfly larva 
it seems plausible that the naked regions of the dendrites 
aro the receptor sites. It is generally agreed that tho 
multipolar neurones innervating the epidermis of insects 
subserve a proprioceptive function10 • Thus it is reasonable 
to assume that mechanical deformation of the epidermal 
cells distorts tho naked nerve endings in some way, and 
sets in motion the sequence of events that culminates in 

lymph space 

research work carried out under the directorship of Prof. 
0. E. Lowenstein. 
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