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Skin Biopsy and Peripheral Neuropathy

Bum Chun Suh, MD, PhD
Department of Neurology, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, Seoul, Korea

ABSTRACT Skin biopsy is a recently developing tool for neurology. Skin is a very easily accessible human tissue and it
is also easy to be used for follow up study. Protein gene product (PGP) 9.5 is a marker for nerve and
neuroendocrine cell and is now regarded as pan-axonal marker. In 1990s, skin biopsy protocols using PGP
9.5 antibody for examining intraepidermal nerve fiber density (IENFD) were developed and immunohis-
tochemical fluorescence stain methods with confocal microscopy provided more sophisticated tools for
examining dermal adnexa and cutaneous autonomic system. This review might provide introduction to skin
biopsy and its application for neurologist. (J Pain Auton Disord 2016;5:37-41)
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Figure 1. Paul Langerhans” drawing of cutaneous nerve fiber pub-
lished in 1868. Intraepidermal nerve fibers arise from subepidermal
neural plexus and pierce dermo-epidermal junction to enter the
epidermis.

38 J Pain Auton Disord Vol. 5, No. 2 2016

AR A G AREShs TS protein gene
product (PGP) 9.57} A% o|& A|ZEQck PGP 9.5%=
ubiquitin C-terminal hydrolase 1 (UCHL-1)2. 2% 2d&#] 9]0
 19830] AHFFEolA AlFAIEeF AR
njo Menzloz urew]=" f2S T A AN marker) 2 E.IL
EHA F5 9] AZFsle il A= pan-axonal marker 2
olzof|ar Stk 1990 o] SolA WA PGP 9.5 A&
o]t Al =A]of thgt HASFetF A o] e =
A7} Bhael 2)7] AlRFEEEI " Kennedy 5-& W3}
&334 A (immunohistochemical fluorescence stain) &= U274
F 1) 7(confocal microscope)20]-8-5to] Fu|ujAl7Al-qHal
ofel WA, Wi, dy 5o v T wasigrh”
FToll= Ao A=Al FERER) HitH|417 (sudomotor
nerve), B-2-5-417(pilomotor nerve) ol thel HwFA HAL
e 7N AL o-synucleinof] TiEE HARE Tl of
S RAAS B TEH S A asynucleinopathyo] o)
3 el s ARE T oo

2. Io| N P2

T 57-0] A2 A AEAE SR o] FofA gl
=] 90% 7} FpiAlgoltl) fpRAlge AS A4 Rol
of| 2] gt §ZHsharp pain)3 YZH2ZH(cold impulse)S M
FrERAAE C AFARE 7HE 7he Ao =
EZNslow pain)T} 27FZKwarm sensation)S HSHC)
G771 Au-gu ZaEo] 7|Auks U © o)A
AEE ARG WA ghor] o 2he

£

RSO I
&

oM.

H

oft
ol
o
rir
a
>,
.,

w2 S
el
r.l
e
N
=2
>
o
=
el

)
o
Jo
R
_C(L
H
™
i)
jo
y
)
>
Kl

498 ol AL 9] wlie] s
T2 ok Asle] & o R ol By,
SHarrector pilli muscle), FAl, & 52 F&7]H0]
bl o] 2Roli AgaHo] Bt

ek

ol
oX,
ol
e
B
2
N,

A

douf fr B do 1o ol oy

u
ol

w
H
qI
0=
oY

a
114
1=

SRR 2% 3 mm (2-5 mm)Q] U3|E A
(punch biopsy)-2 ©]-85}H [ENFD #HApt 2 a3t
34 mm Zo|2 HAST By, W, ¥ 5o HAE ¢
A= 7o HA6-8 mm)S FH= Ao fElsith I}



A% e Aol ) 831 dash
F7F obEA Hok A Y, =8
o] At wl Eh S ek’ A9 hairy skingl
7} A lateral malleolus) A®} 10 cm F-917} 71 wol A
S|} ZRRLE 71 5 A 10 om, B4 5P 10:20
em 0] 32917} wo AMELE i B wel ofe)
A T AYRAE Ao 2 ek
T2 vl n 2 Lgele] T F 4T
OF 24 A7k ZoF Rstc) 1 ol.o 51 u| 7 (bright-field
microscopy)& ARE3l= 73-$-ofl+= 2% paraformaldehyde-lysine
periodate (2% PLP) T+= Zamboni (2% paraformaldehyde, picric
acid) *Wéol,‘% AME-5}3 indirect immunofuorescenceS ARE-
Sh= 7-F-olli= Zamboni 117 M-S ARERITE o] W55l
g ]Qou(cryoprotectant solution)of] ©7}FA 20T o]3}ol A
Bk nj118 A7 (sliding microtome) S ©]-8-3F] 50 pm
o2 wpane e ofd By Eatel wAH o
o] sz olA oF s07je] T3t 22 MEL AL % 9)
o] YAraaA| g Aol A 7)1t Hato] spsshh Y
50 pm®| TR 2215 AMSH] wlwol A5 ¢
o] &gt &= gl A-5-(free floating method)S ©
OﬂXlejl- Oé/_\l"]g 6‘]—]’4— XZ]_J Oﬂ}\ﬂ 0 _\J—‘Cﬂ-‘@_
SlaiAle PGP 0.5 TRt Ak WelsitEaal
SRz 790l PGP 9.5 4] ol9lo] 13719] 7
2 AMgalo] JIA, WY, T, FarHAIA
uclein 59 EH
9.5)x} o] H(double stain)of] = 2010] AQEH A
M(triple staln).J AL o= 3Y0] -’J_Q_o}lz}“””
HAAART g &5l HEHo A
echiquelo] S1ek 23 mme] 0l It Bes sl
Basl 29kS ZolA 4_41:}

52
o
)
3
=

=
N 2 oM oko J?:
flo o ot mo

N
-

SO, Hhy o2 Fo]ofi
o] ¢l7] wol| 3ol gl quﬂ% AHg-81A)
ok Aol gitk IENFDS %Lorb o AFg3E 4 QAT
Am o] Fx(HAY, PAS BT 5E el 4 gl =
2 Al A AJ7to] 45504 2A17F 308 HER
o Aes o] gk

IENFDE 2RR15}17] fJaljAl= Hoji 37] o]4o] Ax
2] ore R AHS Aok gtk IENFDE TH£(x40)
oA mm § Ha-323] GAEY 7G-S A7t A1
g0 42 UEPHTHIENFD/mm). 7 A 5-$o ‘%*%*XIDJ

s AYSEA) QAL ) el BAT A5 A
%) gkon] Aul-E3]E AUt AL SIe 4 gl Eo
Yoyt A4 497F BEEE Aol AA ehHerhFig
29 sjRzA o] Lol AHFE LTRIPL o|§ste] =
A= 51 1eks] WA ] 2749 3 mmst 1)
of Ml AA5E 308 Wl Btk 7125k 2 A
W2 5 gl Ao] FAW NRARE ARAo® A
ke AE7L ohjul @AAOR ojele dojn] magl
AR B8] Bk o] wedstsliAl W)

A RAE 7)|EZE 13.846.7/mm (meantstandard deviation
[SD])OlIA] 9.8+3.6/mm (meantSD) = 9o m(7}2E A} Apa}
10 cm) wol7} Woldsps skl gido] ofdHot
IENFD Zto] 1 A% wroar orejA] Qo' 7]125ke o

BFe| A ARG Sh g Halof A= SEA] LRI S,
WA The] AR 7, QAT 2915 8= Foklar AA ¢
Aol A 7120 ARgERAL Qlekt 2417 ollA] T
A7 0] A= 744 o] @]of swelling, crawler, branching/sprouting

F7H 5 el Weks BaE T hn] PPl B
2 5 Q) o) AV 2RO AFGEE G

ol2] Aol wEy Frol wujo] AAAHR7}
243 ol Pl 717kt o] ek wat ok
2t AAYo] ¢ iy Sxjo)A ZFAJA}oJAIO R FE
HAAE
o]

2
o,

AATE T 25 AAE L o Aol vl
AAselo] Wol A ks BILE ek ofy ol
J7ofj(impaired glucose tolerance)7} 1=
7ol IENFD7} r4dh 4= Qi AeE5aeA(life style
modification)2 E3}0] IENFD7} 3] 2H = B 17} 9 o
27b Ao} Wasih TEIge) Bake] A5

Epidermis

Subepidermal neural plexus

Dermis

Figure 2. Counting method for intraepidermal nerve fiber density.
Count nerve when it crosses the basement membrane intervening
dermis and epidermis. Count as 1 when the nerve braches after
crossing the basement membrane whereas count as 2 when it
braches before crossing basement membrane. Do not count when
the nerve fragment is only in epidermis without crossing der-
mo-epidermal junction and when the nerve touches the basement
membrane but do not cross it. In this figure, counting number of
epidermal nerve fiber is 5.
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Figure 3. Immunohistochemical double stain of skin. Red color is
the small nerve which stained with pan-axonal marker PGP 9.5 an-
tibody and green color is the cutaneous vessel which stained with
endothelial marker CD 31 antibody. Epidermal nerve fibers
(arrow) are arising from subepidermal neural plexus (arrowhead)
and superficial vascular plexus (double arrowhead) is located in
subepidermal area. Double arrow, vessel; E, epidermis, D, dermis,
P, pilomotor nerve.
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