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MULTIPLE INNERVATION OF THE PACINIAN CORPUSCLE OF 

SLOW LORIS-AN ULTRUSTRUCTURAL STUDY 

By R. Kanagasuntheram, A. Krishnamurti. W. C. Wong, M. Mumtazuddin Ahmed and H. L. Chan 

SYNOPSIS 

Five freshly dissected digital Pacinian corpuscles from the hand of slow loris examined electron 
microscopically. showed that two of them were innervated by more than one nerve fibre. In one cor- 
puscle, the accessory fibre had many myelin rings but possessed scanty axoplasm. It did not possess 
an unmyelinated terminal segment. 

In the other corpuscle, the myelinated accessory libre divided into two myelinated branches which 
were found within the outer core. These two accessory fibres subsequently lost their myelin sheaths 
but their unmyelivated terminals (lid not hear any lateral processes. The accessory fibres were accom- 
panied by a pair of vascular capillaries which persisted as far as their unmvelinated terminal segments. 

There is general concensus of opinion that 
Pacinian corpuscles are innervated, each by a 
single centrally situated nerve fibre. This view is 

based chiefly on the morphology of the corpuscles 
in the cat's mesentery. Innervation of some 
digital Pacinian corpuscles by multiple fibres has 
been recently described by Kanagasuntheram and 
K rishnamurti (1969) and Kanagasuntheram, .Krish- 
namurti and Ahmed (1970) in the foetal and 
adult slow loris (Ni'cticebus coucang). However, 
these findings have been reported after light 
microscopy. The present account is therefore an 
attempt to deal with some variations occurring 
in the pattern of innervation of the digital Pacinian 
corpuscles of slow loris at the ultrastructural level. 

MATERIAL AND METHODS 

Five freshly dissected digital Pacinian cor- 
puscles from the hand of slow loris were fixed in 
phosphate buffered glutaraldehyde and post -fixed 
in Dalton's chrome -osmium fixative. After de- 
hydration, the material was embedded in Araldite 
and ultra -thin sections were then cut in a Porter - 
Blum ultramicrotome. Sections taken at approxi- 
mately regular intervals were stained with uranyl 
acetate and lead citrate and examined in an 
Hitachi HS -8 electron microscope. Moreover, 
occasional 0-5µ. thick sections were prepared 
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from the material, stained with methylene blue 
and examined under the light microscope. 

OBSERVATIONS 

Of the five corpuscles examined, two had more 
than one nerve fibre within them. In one of these 
(PC I), the main nerve fibre entered the corpuscle 
at one pole while the accessory fibre made its 
entry almost at the opposite pole. The latter was 
myelinated but its axoplasm which was scanty 
contained only a few mitochondria and was 
surrounded by a large number of myelin rings 
(Fig. t). This myelin invaginated the main axon 
terminal which was situated within the inner core 
of the corpuscle (Fig. 2). Moreover, the accessory 
fibre which was devoid of the unmyelivated ter- 
minal segment was accompanied by a pair of 
capillaries (Fig. 3). The myelinated segment of 
the main nerve fibre innervating the corpuscle 
was also accompanied by a pair of blood vessels. 

In the second corpuscle (PC 2) which was 
much larger than any of the others belonging to 
the present series, two myetinated fibres, the main 
and accessory one, were seen near its proximal 
pole (Fig. 4). However, the site of entry of the 
accessory fibre could not be determined as the 
relevant sections here were inadvertently lost. 
The accessory fibre, after traversing a third of the 
length of the corpuscle, divided into two (Fig. 5) 
and these two fibres which were myelinated were 
located within the outer core (Fig. 6). The accessory 
fibres extended for about half the length of the 
corpuscle and subsequently, after losing their 
myelin sheaths, became surrounded by cyto- 
plasmic processes that bore some resemblance co 
those belonging to the inner core (Figs. 7 and 8). 
No radial clefts were seen in the inner core sur- 
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Fig. 1. Electron micrograph showing heavily myelinated accessory fibre in PC 1 with scanty axoplasm and a few 
mitochondria. X 22,000. 

Fig. 2. Electron micrograph showing myelinated accessory fibre (arrow) invaginating the main axon terminal 
of PC I. X 10,800. 
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Fig. 3. Electron micrograph showing the accessory fibre 
(arrow) accompanied by a pair of blood vessels in PC I. 
x 4,200. 
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Fig. 5. Light micrograph showing the main and accessory 
fibres in PC 2. Note the accessory fibre has now divided 
into two branches (arrows). x 510. 
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Fig. 4. Light micrograph showing the main fibre (bottom 
arrow) and the accessory fibre (top arrow) near the proxi- 
mal pole of PC 2. x 510. 
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Fig. 6. Electron micrograph showing the two branches of 
the accessory fibre shown in Fig. 5. Note that the two 
accessory fibres are myelinated and are accompanied by 
only one hair of blood vessels. 'x 4 200. 
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Fig. 8. 

Figs. 7 and 8. Electron micrograph showing cytoplasmic 
processes encircling the terminal segments of the two 
accessory fibres in PC 2. Note the absence of radial clefts. 
x 22,000, x 18,000 respectively. 

Fig. IO. Electron micrograph showing a small 
process (arrow) arising from the main nerve 
fibre and entering the radial cleft of the 
inner core in PC 2. x 18,000. 
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rounding the accessory libres. Moreover, the 
terminal portions of the accessory fibres slid not 
have the lateral processes described in the main 
terminal by Kanagasuntheram. Krislinamurti and 
Wong. The accessory fibres contained only 
a Few mitochondria and practically no small 
vesicles. Both accessory libres terminated at 

different levels inside the corpuscle well proximal 
ro the termination of the main nerve fibre. 

The main nerve libre of this large corpuscle 
(PC 2) which was accompanied by a pair of blood 
vessels lost its myelin sheath after traversing about 
half the length of the corpuscle. Thereafter, the 
unmyelinated fibre was surrounded by the lamellae 
of the inner core which had well developed radial 
clefts through which small projections emerged 
from the main nerve fibre (Fig. 10). Subsequently, 
two subsidiary fibres. presumably branches from 
the main nerve, were seen within the lamellae of 
the inner core (Fig. 9). These fibres contained 
both mitochondria and neurofilaments but their 
precise mode of origin and termination was not 
determined as the relevant sections were lost. The 
distal half of the unmyelinated nerve fibre showed 
lateral processes thus confirming our previous 
observations. 

s:{ú ° 

Fig. 9. Electron micrograph show- 
ing the main fibre and its subsi- 
diary branches within the inner 
core in PC 2. x 8,400. 

The blood vessels accompanying the main 
nerve fibre terminated where the myelinated 
segment ended. On the other hand, the blood 
vessels following the accessory fibres persisted 
even after these two fibres had lost their myelin 
sheaths and extended as far as the distal end of 
the unmyelinated segment (Fig. Il). Although 
there were two accessory fibres, only one pair of 
vessels were seen accompanying them. 

No dense core vesicles were seen in any of the 
nerve fibres in the five corpuscles examined. 

4 
Fig. I I. Electron micrograph showing the un rnyel i n a ted 
segment of an accessory fibre (arrow) in PC 2 accompanied 
by a pair of blood vessels. 4,200. 

DISCUSSION 

Accessory Fibres 

The presence of accessory fibres within the 
Pacinian corpuscle was described by several 
investigators (Takashi, Saki and Uzizima, 1955; 
Takashi, 1957; Kanagasuntheram and Krishna.- 
murti, 1969: Santini, 1969 and Kanagasuntheram 
et al, 1970). Such findings were viewed with sus- 
picion owing to the limitations and uncertainties 
of light microscopy. The present findings at 
ultrastruciural level have confirmed the view that 
there conic' be more than a single nerve libre 
innervating a corpuscle although. the functional 
significance of such accessory fibres remains 
uncertain. For example, the heavily myelinated 
accessory fibre with scanty axoplasm and which 
indented the main terminal in PC I does not 
possess an unmyelinated segment. It is therefore 
possible that this accessory fibre is possibly under- 
going degeneration and hence non-functional. 
However, in PC 2, the accessory myelinated fibre 
which later subdivided and finally terminated as 

two unmyelinated endings may have had some 
functional significance. These terminals may pos- 
sibly have served as additional channels for 
transmission of neural impulses. In addition to 
these accessory fibres, two other smaller subsidiary 
fibres were found close to the main nerve fibre. 
Similar fine fibres, arising from the main fibre, 
have been described by Canna and Manean (1958). 
It is also noteworthy that neither the accessory 
fibres nor the subsidiary fibres contained any dense 

core (noradrenergic) vesicles and consequently, 
these fibres cannot be equated with the nora- 
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drenergic (fluorescent) fibres described by Santini 
(1969). However, our conclusions are equivocal 
since our methods of fixation and dehydration 
may not have been adequate enough to have 
preserved the dense core vesicles. 

The presence of several nerve terminals inside 
PC 2 brings this particular end -organ on par with 
the Meissner's corpuscle which is innervated by 
more than a single fibre. Thus this particular 
corpuscle is an exception to the general concept 
that the Pacinian corpuscle is supplied by a single 
unbranched nerve fibre which serves as a private 
line to the CNS (Canna and Mannan, 1961). 

Radial Clefts of the Inner Core 

Pease and Quill iam (1957); Quillam (1966) and 
Nishi, Oura and Pallie (1969) believe that the 
radial clefts in the inner core of the Pacinian 
corpuscle may serve as the route whereby meta- 
bolites reach the active nerve ending from the 
vascular capillaries supplying the corpuscle. The 
presence of some nerve processes within the radial 
clefts lends additional support to such a concept 
since these processes are regarded by Kanaga- 
suntheram ei al as the possible excitatory 
sites whenever a mechanical stimulus is applied 
to the corpuscle. Moreover, the subsidiary fibres 
found within the inner core in PC 2 may have 
proceeded through the radial clefts in order to 
reach their final destination. 

Vascular Capillaries of the Corpuscle 

The findings of Pease and Quilliam (1957) that 
the vascular capillaries extend as far as the myeli- 
nated segment of the central fibre supplying the 
corpuscle arc confirmed by the present observa- 
tions. However, the passage of the capillaries in 
relation to the unmyelinated segments of the 
accessory fibres in PC 2 may be regarded as an 
interesting exception. Moreover, although the 
myelinated accessory fibre in PC 2 subdivided 
first into two myelinated branches before con- 
tinuing as the unmyelmated terminals, the vascular 
capillaries did not undergo further subdivision. 
It may therefore he postulated that the number of 
vessels inside a corpuscle is determined by the 
number of myelinated fibres entering the hilar 
region of the corpuscle. Thus, near the hilar 
region there were two myelinated fibres (main and 
accessory) and hence only two pairs o'' vascular 
capillaries. 

Lastly, the presence of accessory fibres within 
a corpuscle could have a developmental origin in 
that fusion of adjacent corpuscles could occur as 

suggested by Cauna and Mannan (1959). If this 
view is accepted, then PC 2 is merely a twin 
corpuscle whereas in PC I, the blindly terminating 
myelinated libre might have got included into the 
corpuscle which was developing in response to 
a normal stimulus from another nerve fibre lying 
in close proximity to the under -developed accessory 
fibre. Finally, it may he concluded that variations 
in the pattern of innervation of the Pacinian 
corpuscles are not unusual and these may possibly 
explain the different physiological patterns of 
activity exhibited by the corpuscle. 
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