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Abstract

Purpose: To see the effects of capsaicin on the peripheral nerve damage of intervibrissal fur in mature
rats. Method: 24 female mature rats(200~250g) are divided to 3 groups and compared with each other.
Immunofluorescence dye using CGRP and PGP antibodies was performed 4 and 8 weeks after
administration of capsaicin with control group. Result: The immunopositive reaction against PGP and
CGRP was reduced by the damage of epidermal and dermal endings in unmyelinated sheath and thin
myelinated sheath and the group after S8weeks showed distinct positive reaction of PGP and CGRP than
the group after 4 weeks which means the recover of nerves. Conclusion: As a result, capsaicin influenced
on pain-related neurotransmitter like CGRP when administerd to mature rats and even though it caused
the damages on unmyelinated sheath and thin myelinated sheath, the damaged nerves recovered after 8
weeks. Also the research about sensory nerve endings scattered over middle dermal and deep epidermal
layers such as lanceolate, merkel reticular, Ruffini endings should be studied when the research of the
inner conical body is performed. Further studies are necessary about the toxicity and effect of capsaicin on
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the peripheral nerve endings.

Key words : capsaicin, intervibrissal fur
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Art = arteriole

BM = basement membrane
C = FSC capsule

CS = cavemous sinus

Ep = epidermis

F = follicle

GH = guard hair

ICB = inner conical body

Unmyelinated CGRP Endings:
erf' Epidermal endings
2= Upper dermal endings

——"2 (Circular follicle neck endings
ﬂ&? Penetrating follicle neck endings
== Circumferential free nerve endings

Unmyelinated Nonpeptidergic Ending
" > Penicillate endings

* Bush endings
& Cluster endings

W= Circumferential free nerve endings

ek |=ZtERtEtel K|, Higd H12(006 62)

GH cH

v

levels of the dermal plexus

IRS = inner root sheath
MS = mesenchymal sheath
ORS = outer root sheath
RS = ring sinus

RW = ringwulst

SG = sebacceous gland
UD = upper dermis

V = vibrissa

Myelinated Mechanoreceptors:

Merkel cells and endings

Lariceolate endings

\é?‘l- Reticular endings
)‘ Ruffini endings
™ Transverse lanceolate endings

Sympathetic Innervation

Parasympathetic Innervation(?)

Fig. 1. Normal Mystacial Pad Innervation
Schematic illustrations of the inmervation to a vibrissal follicle sinus complex(FSC: left)
and intervibrissal fur (above). Each FSC is innervated by a deep vibrissal nerve(DVN)
and several superficial vibrissal nerves (SVN). The intervibrissal fur is innervated by a
four level dermal plexus (numbered arrows). The general types of innervation are color
coded with some specific examples given below.

43



Fig. 2. Fig. 3.

The inmnervation of the intervibrissal fur in the mystacial pad of the rat was examined by
immunofluorescence with anti PGP antibody and anti CGRP antibody from capsaicin treated 4 weeks(Fig.
2) and 8 weeks(Fig. 3)(Scale bar=00um)

The four tiers of the dermal plexus are indicated by correspondingly numbered arrows in ascending order.

Innervation to the intervibrissal fur is supplied by skin nerves. The skin nerves give rise to four tiered
dermal plexus.

The epidermis and its hair follicle derivatives are separated from the underlying dermis by a continuous
basement membrane. Dense bush endings are formed by several nonpeptidergic unmyelinated and
occasionally some thin honpeptidergic myelinated axons that ascend directly from the intermediate and
superficial dermal tier(Fig 2b, green arrow head). Diffuse cluster ending are located in close proximity to
the mouth of most guard hair follicles(Fig. Zb solid green arrowhead). These are supplied by unmyelinated
nonpeptidergic axons from the subepidermal tier.

The radiating ending is a sparsely distributed thin caliber peptidergic ending that arises from the
superﬁcial)dermal tier and terminates radially and fairly bluntly in the epidermis(Fig. 3a, solid green
arrowhead).

The other is very fine caliber nonpeptidergic innervation that arises from the subepidermal tier and is
diffusely concentrated at the mouth of most hair follicles(Fig. 2a, dotted circle).

Penicillate endings arise from the subepidermal tier, are uniformly distributed throughout the epidermis
and ramify parallel to the surface(Fig. 2a, Zb, 3a, 3b, solid red arrowhead).

The skin nerves give arise to four tiered dermal plexus ; 1. deep dermal tier ; 2. intermediate dermal tier
; 3. superficial dermal tier ; 4. subepidermal tier.

The subepidermal tier is the source of a fairly uniform, dense unmyelinated nonpeptidergic anti PGP and
anti CGRP binging innervation of the epidermis(Fig.2a, 2b, 3a, 3b, solid green arrow).

The superficial dermal tier is primarily the source of most of the peptidergic and anti CGRP binging
innervation affiliated with the superficial vasculature, sweat glands and necks of follicles. The intermediate
dermal tier is primarily the direct source of virtually axons that form morphologically distinct Merkel
endings and lanceolate endings(Fig. 2b.c, dotted rectangular)
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