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AbstraC'/. Adrenergic (monoaminergic) ncrve mnerva1ion 
of cutaneous glomus from the human lhumb was ex­
amined by 1hc nuorescence method of Falck and Hillarp 
for the demonstration of monoamines. The main 
anastomotic vcssel (Suquet-Hoyer canal) was found to 
possess a panem specific for nerve innervation. The 
Suquet-Hoyer canal was surrounded like a sheath by 
numerous thin adrenergic fiber\, which were distributed 
like threads around a bobbin. These nerve fibers are 
superimposed directly on the outer sunace of the glomus 
cell layer, not penetrating between these cells. They show 
varicose axon ramifications. 
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Glomus, the arteriovenous anastomosis. is formed 

in the skin of fingers, toes. palms. soles. ears. 

eyelid5, forehead, cheeks and lips of humans, and is 

concerned with the regulation of body temperature 

and peripheral blood circulation. The basic 

structure of the glomus consists of anastomotic ves­
�els and ncrves (6, 8). The arterial segment of 

anastomotic vessels is supplied with many non­

myelinated nerve tibers, m, revealed by staining 

with silver �alts ( 12) and by electron microscopy 

(6). These nerve fibers stain positive for spccific 
acetylcholinesterase (9). However. although inner­

vation of the adrenergic nerve in human cutaneous 

glomw, can be expected by its physiological data. it 

has not yet been elucidated clearly. 

The present study was undertaken in order to 

reveal the characteristics of adrenergic (mono­

aminergic) nerve innervation of the human cutane­

ous glomus by the tluoresccnce method of Falck 

and Hillarp. 

MATERIALS AND METHODS 

A skin specimen with normal appearance wa� taken from 
the volar sunace of the distal phalanx of the right thumb 

(amputated becau,e of ,ubungual malignant melanoma) of 
a 34-year-old male patient. The ti,�ue ,pecimen wa, di­
vided into two pans immediately after excision and onc of 
them wa, 11xed in 10% formalin solution and slained with 
hematoxylin-eosin and Weigen-Van Gieson stain. The 
other wa, froLCn in isopentanol cooled with dry ice, 
freeze-dricd for 7 day,, and treated with formaldehyde gas 
at 80°C for I hr. After embedding an paraffin. these speci­
mens were sectioned al a thickne,s of 10 µ,m and mounted 
for nuore\cence microscopy ( 11). The Nikon FL-type 
tluorescence microscope wa� used. with a Nikon Y-51 
filter. The source of 1he activa1ion lamp wa, To,hiba 
SH L-200 with a Ni kon B filter. A dark-field condensor for 
oil immer�ion was used for the examination and photo­
graphy. When thus 1rea1ed, the melanocytes emit a 
specific green nuore,cence. and adrenergic nerve, around 
the arterial vessels and an the arrectore, muscles also emit 
the same specific green tluorescence. Such a specific 
tluorescence is con;idered 10 originate in DOPA or 
DOPA-containing compound� in the former and in 
noradrenalin in the latter (I, 11 ). 

RESULTS 

Light microscopy 

In the spccimens stained with hcmatoxylin-eosin or 

Weigert-Van Gieson stain. an anerial segment of 

the anastomotic vessel. called Suquct-Hoyer canal. 

its venous segment or a vcnule. an arteriole. and a 
]arge nerve. appeared a, a single unit in the lower 

la) er of the reticular dermis. The Suquet-Hoyer 

canal showed a narrow lumen and its wall consi,ted 

of a single layer of endothelium and media densely 

packed with 4 to 6 layer� of glomu� cell�. lacking 

interna! elastic lamina. The outer layer of the wall 

was surrounded by a loose connectivc ti,sue. 

Vater-Pacinian corpuscles were oftcn located near 

the glomus structure. 

F/rl()rescence microscopy 

The presence of the Suquet-Hoyer canal was ea,ily 
dctected under the fluorescence microscope by the 

characteristic innervation of the adrenergic nerve 

emitting a specific green fluorescence. Fig. I A 
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shows a longitudinal section of the connection of 

the arteriole and the Suquet-Hoyer canal. The 

arteriole, ;,imilar to a normal cutaneous arterial ves­

sel, displays autofluorescence of the interna! elastic 

lamina and an adrenergic nerve superimposed on 

adventitia in a distance. With transition to the Su­

quet-Hoyer canal, the lumen suddenly narrows, 

autofluorescence of the interna) elastic lamina dis­

appears. and distribution of the adrenergic nerve in 

the adventitia becomes marked. Fig. I B shows 

transversc and tangential sections of the Suquet­

Hoyer canal. Like a thread coiled around a bobbin. 

densely distributed adrenergic nerve fibers sur­

round the Suquet-Hoyer canal, a, a sheath. Thesc 

adrenergic nerves do not penetrate the glomus cell 

layer and do not form special nerve-end organs. but 

form varicose axon ramifications. The venous seg­

ment of the anastomotic vessel and the venule lack 

adrenergic nerve innervation. 
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Fig. I. Adrenergic nerve innervation of the 
glomu;,. As with cutaneous arterial vessels. 
the arteriole posse;,ses autofluorescence of 
elastic fibers in the tunica interna, and 
adrenergic nerves in the adventitia. In the 
Suquet-Hoyer canal. the lumen narrow�. 
autofluorescence of the interna! elastic 
lamina disappears, and adrenergic nerve;, 
are densely superimposed on the outer 
surface of the glomus cell layer. The mode 
of this adrenergic nerve innervation simu­
lates a thread densely wound around a bob­
bin. (A) Longitudinal section. (B) Trans­
ver,e section. 
The in;,et in (B) shows a tangential section 
of the Suquet-Hoyer canal seen in another 
specimen. a-v, Suquet-Hoyer canal; a. 

arteriole: ,,, ves�el with venous configura­
tion: ". nerve; e, eccrine sweat gland. 

DISCUSSION 

The fluorescence method of Falck and Hillarp now 

available has made it possible to demonstrate di­

rectly the localization of monoamines and some of 

their precursors at the cellular leve) (2, 3, 4). Ex­

amination of the innervation of adrenergic nerves of 

the normal skin indicates that the nerve is present 

only around thc arterial vessels and in the ar­

rectorel> musclei. (5. 10. 11). In the anerial walL the 

adrenergic nervcl> display a varicose appearance 

and are present on the outer surface of the smooth 

muscle layer. the muscle layer itself being devoid of 

innervation. 

Comparison of the adrcnergic nerve innervation 
of thc Suquet-Hoyer canal as found in lhe present 

study with that of the normal cutaneous arterial 

"esse! indicates that varicose axon ramifications 

and absence of penetration into the media are com­

mon to both but there is a great difference in their 



distribution density. The Suquet-Hoyer canal is 
densely surrounded by adrenergic nerve fibers. like 

a bobbin wound by a thread. This pattem is similar 

to the distribution of cholinergic nerves illustrated 
by Mescon et al. (9). Henningsen (7) found that the 

glomus caudale of the rat is innervated by a 
cholinergic and adrenergic network of a similar 
density. 

Considering the above fäets, human cutaneous 
glomu� may be presumed to possess a dual au­
tonomic innervation, similar to that of the cutane­
ous arterial vessel. 
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