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Diagnostic Pathology of Common Peripheral Nerve Diseases at Tokyo Women’s Medical University Hospital,
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At Tokyo Women's Medical University Hospital, similar to other medical facilities, clinicians often experi-
ence cases of peripheral nerve diseases. For pathological diagnosis, pathologists are required to handle suitably
prepared tissue specimens obtained during biopsies, surgeries, and autopsies. In the present article, we summa-
rize staining methodologies used to characterize and differentiate various lesions in formalin-fixed paraffin-
embedded sections. We also present an outline of common peripheral nerve diseases as well as functional ana-

tomical features.
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Fig. 1 Schematic diagram of peripheral motor nerve pathology
Classical changes in lower motor neurons in the spinal cord ventral horns or brain stem

motor nuclei and the related striated muscles.

AchR, acetylcholine receptor; M¢, macrophage.
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Fig. 2 Schematic diagram of pathological features of the peripheral sensory nerve

Classical changes in primary sensory neurons.

DRG, dorsal root ganglion; TNG, trigeminal nerve (Gasserian) ganglion; M¢, macrophage.
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Fig. 3 Microphotographs of formalin-fixed paraffin-embedded sections of nerve tissues (part 1)

[A-C] Consecutive axial sections of a biopsied intact nerve bundle, showing blue-stained epineurium (asterisk), red-stained
large and thick (arrow) myelinated nerve fibers, small and thin (arrowhead) myelinated nerve fibers (A), epineural cells (ar-
rowheads) (B), and bold (arrow) and fine (arrowhead) axons (C). [D, E] Longitudinal sections of a biopsied intact nerve bundle,
showing only a few resting macrophages (D) and regularly arranged normal axons (E). [F] The junction between a purple-
stained dorsal root (arrowheads) and the spinal cord dorsal horn and blue-stained dorsal column (asterisk). [G-1] Longitudinal (G,
H) and axial (I) sections of a nerve bundle involved in axonal degeneration, showing an increased number of activated mac-
rophages (G) as well as a reduced number, diffuse atrophy, and focal cordlike swelling (arrowheads) of axons (H, I). [J-L] Lon-
gitudinal (J, K) and axial (L) sections of a nerve bundle involved in segmental demyelination, showing an increased number
of activated macrophages (J), focal myelin destruction (open circles) (K), and preservation of axons (L). [M-O] Axial sections of
the brain stem pontine segments obtained at autopsy from a patient with tuberculous leptomeningitis, showing a trigeminal
nerve root (asterisk) surrounded by leptomeningeal inflammatory lesions, a subarachnoid vessel involved in granulomatous
angiitis (open square) (M), a stenotic lumen of the affected vessel (arrow) with a Langhans type multinucleated giant cell (ar-
rowhead) (N), a fresh infarct (asterisk), and a focus of coagulation necrosis, as a consequence of angiitis-induced vascular oc-
clusion (O). Polymer-immunocomplex method using the chromogen DAB and hematoxylin counterstaining (B, C, E GJ L)
MT, Masson-trichrome; EMA, epithelial membrane antigen; p-NFP, phosphorylated neurofilament protein; LFB-PAS, Luxol
fast blue-periodic acid Schiff: H&E, hematoxylin-eosin; DAB, 3,3-diaminobenzidine tetrahydrochloride.
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BREKEMBTHYF T 74V (SyP), THE

)= o2 — 0 VR R AR ATl O M E & S
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INVEIVEBYS AR=F—1(GLT-1), YoV
VHIR AT A S100 &M (Fig.4C, F;50D), B
B RS 5 REREREERE R L (MAG) & PO#&EH,
R AHBT 2 I 2ot F 35— (MPO),
s 77— %MWY 5 Ibal, CD6S, V) V' F —
L, TVFMI)TVBITYFFREMN) TV
(Fig.3D, G, ), BY v 3%k % #i 3 % CD20/
CD79a, T V) v 3Bk% #iH3 % CD3/CD45RO, ~ Vv
N— THIBL % /55 CD4, B EET ) v 8
kA 5 CD8, M4 M Mife % # 3 % CD31
ET7F VT4 VT 5y FRFWE), A JE R
faR MEFEHME LT % o FIEHIERN T
79 ¥ (SMA) & 3 F ¥~ (SMM), Mk -k,
PR R Al 35 & OV & i 3 A b B MR R BT
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GEEBAGERERLOTMYNAL S AR HET
57 T MR (glial bundle) O HICENR TW
59 VI V—= V77 AME-BIVERY YV
(LFB-PAS) 31, 274 v IREZ2H LD 5
LFB 2Nz, FEHZR DS PAS Otk
WEKBLL T, FMEMRELREIC, PREREREY
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Fig. 4 Microphotographs of formalin-fixed paraffin-embedded sections of nerve tissues (part 2)

[A-C] Consecutive longitudinal sections of the intermuscular Auerbach nerve plexus in the rectum obtained at surgery from
a control subject, showing normally distributed ganglion cells (arrows) (B) and Schwann cells (arrowheads) (C). [D-IF] Consecu-
tive longitudinal sections of the intermuscular Auerbach nerve plexus in the rectum obtained at surgery from a patient with
Hirschsprung’s disease, showing a complete loss of ganglion cells (E) and reduced number of Schwann cells (F). [G-]] Axial
sections of the ventral horns of the spinal cord lumbar segments, showing normal morphological features (G) and normal
staining patterns for neurofilaments (H, I) of lower motor neurons. [], K] Axial sections of the ventral horns of the spinal cord
lumbar segments involved in Wallerian degeneration, showing chromatolytic change and somatic swelling (J) and abnormal
somatic staining patterns for neurofilaments with axonal swelling (arrows) (K) of lower motor neurons. [L-O] Axial sections
of the ventral horns of the spinal cord lumbar segments (L, M) and ventral (N) and dorsal (O) roots involved in ALS, show-
ing distal axonopathy evidenced by chromatolysis-like changes and somatic atrophy of a lower motor neuron (L), spheroid
formation (M), atrophy and loss of ventral root axons (N), and preservation of dorsal root axons (O). Polymer-immunocomplex
method using the chromogen DAB and hematoxylin counterstain (B, C, E, F, H, I, K, M-O).

H&E, hematoxylin-eosin; dp-NFP, dephosphorylated neurofilament protein; K&B, Kliver-Barrera; p-NFP, phosphorylated
neurofilament protein; ALS, amyotrophic lateral sclerosis; DAB, 3,3"-diaminobenzidine tetrahydrochloride.
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Fig. 5 Microphotographs of formalin-fixed paraffin-embedded sections of nerve tissues (part 3)

[A-F] Surgically resected specimens of neurinoma (A, D), neurofibroma (B, E), and posttraumatic neuroma (C, F), showing the
lack of axons (D) and a few (arrowheads) (E) or numerous (F) intermingled axons. [G-1] Surgically resected specimens of ad-
enoid cystic carcinoma of the parotid gland (G, H) and ductal carcinoma of the pancreas (I), showing adjacent non-neoplastic
parenchyma (asterisk) and perineural invasion (open square) (G), and the invaded nerve bundle (asterisk) (H) and invading
tubularly arranged adenocarcinoma cells (arrowheads) within Schwann cells in the nerve bundle (asterisk) (I). [J, K] Axial
sections of the midbrain obtained at autopsy from a patient with leptomeningeal carcinomatosis, showing oculomotor nerve
root involvement (open square) (J) through the subarachnoid space (K). [L] An axial section of cauda equina (asterisk) and the
surrounding subarachnoid space tightly packed with disseminated adult-type rhabdomyosarcoma cells. [M-O] Axial sections
of a dorsal root ganglion (M) and the spinal cord ventral horn (N, O) of a control subject immunostained with CSF obtained
from a patient with paraneoplastic sensorimotor neuronopathy (M, N) and with that from a control subject (O). Polymer-
immunocomplex method using the chromogen DAB and hematoxylin counterstain (D-F, I, M-O).

H&E, hematoxylin-eosin; p-NFP, phosphorylated neurofilament protein; CSF, cerebrospinal fluid; NRC, negative reaction con-
trol; DAB, 3,3-diaminobenzidine tetrahydrochloride.

—E220—



Table 1 Clinicopathological manifes-
tations of neuropathies

Categories

Chronological profile
Monophasic course
Polyphasic course
Periodic (repeated) course
Progressive course
Spatial distribution
Radiculopathy
Plexopathy
Polyneuropathy
Mononeuropathy
Multiple mononeuropathy
Functional predominance
Motor neuropathy
Sensory neuropathy
Sensorimotor neuropathy
Autonomic neuropathy
Mainly involved component
Axonal degeneration (Axonopathy)
Segmental degeneration (Myelinopathy)
Mixed axomyelinopathy
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Yy FiEH) R, JVFY - AF—)— (bL
EA—) fefts, FAFRBLEPHVONLE. B
B (FARVENVA, AV, 2YTvavah
R, AT—, Za—FFRAFR%E)DRBITIE,
PASHBt L b raay PREDFIPERTNS.
74V ADREICE, FRIUEE e
# (IHC), c¢DNA 7u— 7% B\ 7z in situ hybridi-
zation (ISH), ZBMEFEMSE (TEM) % E0H
WHNBE., T, RIFETUD Y (T LREK
), VARG (7T ABRWERR) BIURD-Z VA
v (BEH) ol LRGSR HRERE, PCR
Er - SEREAOREZ &S, fifimEes L
TERTH 5.
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2. RHBROEMEF/E

FAEMERE (= 2= F =) ZBWT 555,
FEROBENIER, WEOEMWS M, HEEED
BN, WREBEBOLL OPBMICREINSE D,
EVoHERERB LD, EEEED T
(Table 1). R R IRE 2 ReE 3 HEHRIR L 2
%. ZRBISARISRBOR Y ARITRKILD. HERK
NIV T R EICE ) AR S NS5 E T
OEBEZZEL, BEEZEICL)MEENREIND
BAE X ) BMLERS R ERT. REAHES
ChRHEEE LT ANORESE LSS, BR
NI RSB CAEGIBREDEFHE = 2 — /T —
(polyneuropathy) DJREl % & 5. KIEEM & 2 HH
Hiz, BUMEREZEBEINR TV E W) JEH
Wb eI TS L, RMmEROMmME %R,
FRIRMEIMAEE, SERER &2 EBICRBEOREN
B U 7-34A, Bz 2—1u/3F— (mononeuropathy)
¥ 72135 %M = o — 1 /%F — (multiple mononeu-
ropathy) O¥EEl%Z & 5. %8, “poly” (%) IIEW
BEAN (uncountable) %, “multi” (ZFME) 1ZEAIEEMN
(countable) # FETHHEFETH SH. =2 —1/3F—13
F 72, BENLMBRREOENEY,S, EEhE, K
B, BEMBEETIZREARIISTONS.
FRMERER ORI RN — 1L, BREF—K
PR S B B #E 2  (axonal degeneration) B8 & O
BESS S —REEICR S N A BEFE A (myelin degen-
eration) Thb. WEREMII, T—F—FM @
e L EMEZEEE (dyingback) &IZKHIEh
%% (Fig.1: 2).
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BEE (MeFagzg) X oh, FICER
RFRELTRITELS.
LUIFUISRRER T 2 R E

IR A D L, KM MRERE (2 —
o8 F =), ERAE, WENEE, LErES,
TEEREE, RIE, BRIFBAHEE, BEERH
B, MRENRE Fal (BE) 2 L0RES
HIhpY,

1. ZEXFH

LIV ava Iy rRE, REBEECLIZL
EHEBTARMEHMBEORRFETH LY. KEED
ZWE, BERBBIELET 5/0E5 5 Pk
ENREFEBEARIIBWT, 1 AF— Ok
THRED LTIy NOF B RIREIC
B L EiBMEEEHAE (dp-NFP ; MAP2 ; NeuN ;
BIlI-tubulin ; CAT) ®XRIEL ¥ 27 Vil (S-100)
DR % b > THEET 5 (Fig. 4 A-F). REATIL,
B 95 8 ST R I S A IR S b B 723D, AR
PICBRERBE L7 vF v ay) V2EEC, Mgt
WHISRET AT EFVaY) VB ICEST LI L
WX DBEOIME & - TRE EREREL, O
BORBEIEEICHIRT A2 LB, KIER, I
BBl Z DY, REBIEFDZ {1, RET #EIZFD
BRETHEZEZ TR, Y¥%= 2 —u 2 iR
MNOHERE COMEES U 2200 BE)T %4
DAEAIERT S Evwbh b,

2. PIEMIES

NSEE) IR 7% 38 BB IR 5 W BB BN AR WS & 2 B THE
U % B AR AR AR B (LR PR & IRBR T ), BHZEIR
FHCHE D BRI, HTREREOWRRKRICAET
B BEEARERREL, A4 — boSA ISl X 5 SRR
Fl &R EHE, HERRAL =7 REBEEHEEIC X
BMEENE, EHEHEREREIC L2 BREE, F
REIEBERE OfE A U 5 IE AR, ARBIWT %
DOHREWIIRIAE L A2 MkEE (Fig.5C, F) 20
R G AMHBEOWHNEBHE TH L. ThoDH b,
MREIIEOERE TIER , WHEOBHERMEIR)
BB ICHETCETIC Y 27 VB E A A VDS
LBRAEEL L) ITHE LERA L2 BEHITERE
Thb. MREUSNOFRREER, 795 —EMTH5.
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FREREBERE T, EPMERSFRE 2 Bl 5
X OMBAEEIC, B3 70707 ¥ (BAE),
GEZO 7Y VB (Mro—vy e vl
fE), MiET7 I0A FASAA) ZEPLZBT I
4 FOERD T v IHRGEECTIHFHI NS,

3. {LEMIEE

KAgiE 22 S bFWE L, ik, w7 VA,
TUFe R, & , AREE BWhELkCh7:
5. WHFREZZL 2D OBEE2ETLIHON, §F
B R RL 720, SHNOBRIERESZ(C LZERF
WEOREIZL .

4. BIREE

KRR R T A MEREE L, vasa nervosum
2RI UM ERERBER (Y x—7
U VRERE, MEEMSBEBREL ) IME) MEX
ERL, EFNCE Y T — 35— F 2 E R

DFEGEERTY. FBROICIE 23S HEH

Za—uXF—OFEEE L 5. HEREEBR AR
O E R ERIX, vasanervosum O MEREHHE T-1b
LCIERIMEE 2 BEICRAE TE {2 bh, WE
MRRGEIC L Y MNIRFELR T REZETH
5. BhIRMREIE, SMIRAS % SZELT A — AR B AR
e & MERERG % XEC % B B REMRME CREL S h
B2 IN6DH b, BiFRFRMEICMFENS  #&
FT57:0BRMIFESIRLT VO L, BE
B FIMENDKFEEIME N 72 OB E ST,
PR R EME D, KEHRICEAET 2 KD
FREMBEHEIRRT S, TRBI, HEMNEhEE
ETHENDIMERITL Y, HBROKFEA B R
R REN, BREAICH? > TEIBREEZ & /2
L, KMEBENZEP»> TSR 2 —aXF—% &7
T, REBREEEICLLEHERERET L,
JREMRTH HHER b LA 2 — < I 3ARARR IR &
Nz,

FRMRORIEIL, BYUEFZIZECRECLDY
BEExEI 5.

5. REZMRAE
WIRANVARZ (E8) &, KEE L THRRGL:
B, 4 VADSZ MRS, B, F
BURARAIRE 72 VIR 5 — KB 2 —u v O
MBI T AR, R OMHEFEIC LD REREIME
TLZB, FMAEREEVICREIGEL T, XEH
BWORRIZHREKEELRT HHRTH LD, L
XICHEIE S & BRI IMAE % BEFs L O ZE % & /2
THENRD L. B RIE, BT & T
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17 7> & 4R T EBIC 2T CORKERITRE D FREZ
B ZLTC W®E (V2B ZERETEBICE
JEh D 7% DM TH Y, B & ot & 25 ) 12
R7UT =V URKEELT 4T VETH
DR ESN, ZoHzETT 5 MR IR I
LB ZTAH (Fig.3M). /-, WEMERER
ZORBICT v 7NV ARSHEMBE T ) ¥ 8
HROMBB X OIS 2 01 O B R WS EDTE R
a1 (Fig. 3N). Z ORFFEMMEKIZ X D AR
BT 5 &, EREORMER B (BHEE) 23
H U % (Fig.30). MBMERIRIIZ L 72, SR T R
WIS X 2 HFR AV E R EIE (SIADH) R
EEPAZEIC K A KBEZ BB LTV, HiRE St
VA E, BHERAFREICEZEI RSN,
P af F— RZERAHDOIIRIIH§ 5 IV R
TUVVEF—WRETH Y, BRI K S g
BYE, Boa—0n8F—, ER_a—0nNF—%E
Bea Bl 21, Mk EBEICHFRT % B
FRAEEB L OCMEROEERE I L T 5.

6. BCREMRIE
SREERMEES R = 2 — 0357 — (acute
inflammatory demyelinating polyradiculoneuropa-
thy : AIDP) (=¥J ¥ « WL —JERERE) 1, Fv v
Yonyy—.-JzVaz, 43 75A%, 17
VadA Y o N=T 4 VA, FRTANVA, A b
AT 4 IVA, € MRERET 4 VAR EDES
B’edHBVET T F UERBRIIFET ST LV — %
RETHLD. EHORZEIZ, MRENEEICET SE
B, <707 7—YL TV Y RERORES L OEIR
BB OEERREE 29 525, FAUTHERENR
FERETEHIOH S, KIE IR L TR
DEEV, EHE OMETLGEI L HARE THER LARRED
B REF 72 2 L0580, SRR AR E A
Er B L CTHRENICPEAROKBZWS. B
JAE Pk LB % S8R = 2 — 1 ¥ F — (chronic in-
flammatory demyelinating polyradiculoneuropa-
thy : CIDP) %, Hi7x% AIDP OEEE TIZ 2w,
RIEPUGITIN R, BRZME & Stk B0 14T L T
Zh, BEEEREERYET) BICLIELIEE =S
YNVTERBRT . MEofiic, Bro—- iR
Y7 a7 vidE (SREERE vssursu7) y
MiE) 27 V4 7u7) YIJEDEFE= 12—
F-2BIRIL) S.

7. BRUERENHEE

WIRFHES = 2 — a3 F —13, R OHEITER
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T HRMMREOBRRMEREBRBRETHD, BER
Me, EBPERKE F 7013 B ARERHE 2 m LB A A
MEICEEL Y 5. oL, R4+ —R
HEFEERETIMBELEUEDVELRRETHY, K
PR BERRAE > O /MEIEBERRAE £ CILEFH IR 3725,
TR EERED ). BAEMEES 2 — o
F =TI, MREE DA & Bl 23S A AR
MOZEXRFICHLILERBLT, L)RWE
W2 ETT HMMEDO T BRI NL T VORFEAITD
B L7zhoT, BILExXET 2 HEMRD S B,
BIZZREANE L V) b RV IEHEZ EAT 5 5 28 BARE DB
EVRFICHT, EANREOHELZEL L. (O
DGR, SRR LD D EITHENR VR EMEE
DEEFARICHT, REMEEHORETH 5.0
HEEO [ AN (RR interval @ CV {H) 2V/h& < %
5. BEIREEEDAL ST, BITFREETICRE
ENLEHEMEEEL, LEFEHBELTTEET
RS NG. —F, BEMEHRMEDOLMEI - THE
BRI AR A0 5 A IR AR R o R R AR
MR ENS &, BUNIFETIREICH S & Ffix
B CRERASNLIER, SIADHMPEZ L. LA o
T, PEFOMEPHERSOEENSEI RS &,
EEHRILE & FIRE BV B UL 234 U 5. BL ko
B, ECEY BRI PTW5E. ¥ 3V B,
RZTEIDZHATIE, AR THRE &S ITKHMH
FOABBMEOMBELM 2 X727, €¥ I ¥ BeX
ZIZ X S ES T REMIE T, MRERR
R B U CRER BORHE B O BT PE B RE SRR
RICDERT D, &b, WRKE Tra—vhdE Y
7T T e Ell o TRERWREIEM IR S
HE, BRBZHHE S5 EMEEMERLH
(diabetic, alcoholic or diphtheritic pseudotabes) #
V5. —F, MEEESRHEREFRRICLO%E
&, IR L ) RETAHGER Y v Vo —
HEUOEREE LS. Dot REE HFEZE,
BUHMRRALE, BARFEETH, REMEICEERE
Y& EEREEATREZ D ) 52,

8. BIEMABHERE

REIBWT, HEEIBEERHEEISE K
TMRERAE L BT 2 HEIIE v, 28256,
KEOZHICITBERPRIEOBEZTFHNM PR IER
TRENZERZD2-6T2r5THS. HERIZS
DRICEEL, FMEMEERERLBET 51T,
BRI CRBICHET 2 FEDO R WEREDY
OB % HIETRETH A7, KEMRHMBRICB

T, RSN CYEIERT A, —2—1o
vk - R, Yo v Uil vy —Y
BRETHDH, VEF—TV R (KEEEEEREDERE
ETAHKHEE VA PO 7 4 =R af FYKT
AF VI, KMABEEREOTHEETHHEY A b
074 —REIEHEYA N7 4 —) TERTAY
X, PASHta R 7 Ly V¥R ComiE D L i
RyMr BT8R ETH LY. MggtlEET
d, M LVRAEY ) —VEDEREEBIT, Kig
BEICIVATY VERECh2EETLEHEM
faoMB %) HERFEISHRT 2. & 3LHE
TERTHIWEIL, TNy 7 v HhaCimpiic g
FOLEELIZHERTHE. T UATL LTV
(TTR) BIEFERITERNT 2 ¥ LEABEEOREK
H7Iof FERza—unXF—Ro-HTF27 b¥
F—E ARBIZDEDHERELEOT 77 ) — %R
T, FIMEGRERM & ERREOMBRIEE S
N5, BRMICEREZRT & BaMEEE)
BEICHAE. 7304 K (ayT%k: TTR) 377
TV —RTERT LA 714 v TIRE (LFB;
PAS) b, MIMMEEERLHENIROMI/ LR ICIEE
T5.

9. HREEMEER

REHREZ B THREEERED D b, B
FRWALE (ALS) ®/8—=F Vv V¥ (PD) DKREHK
BIMFEETH 505, £ OMOERBIZAEREED A
THAH". ALS OFEITEE) = 2 — 1 VR D dying
back 128 &N, FUBI O TFVER =2 —o o
BIRICE SN D, REEMICAL E, HE/NMk
RINTVEBEOREIC X ) EHBHNREELETS
Ei= 2 — 0 Y OREIC, MBRROERZ KLY 5
A7 04 FHPEREN, BIROZERZE- TRE
IR AITEERE L Tw < (Fig4L-0). Lizdto
T, BEMMED 2% B O PEARAEREARIIBWT,
BEREBRHE SN2, EIRTik, FHEMNGO
THEE = 2 — 0 v OEWRE LRF= 2 —1u Y
BB 5 7 = F /MK & N2 transactivation-
responsive DN A-binding protein of 43kDa (TDP43)
D) ¥ EBRALBEARTH 5 RIBHE AR L M TR
BABRPEBESN LYY, PD BE OBREIRIC BT
% AR AR K, RS 3 B 2SRl R
KBLUEBEBEORHET 2w LB MMEEcE,
BERERO=Z 2 —u YHifAESLE#RICHET 5 L
E—/MRIZE AWz 0-v X2 L4 ¥ (0S) DY Vg
LB RDS T 9979 Zh b O REREW X,
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REELNoER LA - 7 7Y=L 70T
TV—LAROEE KL T, A LAGEEAL
Vs r (UBQ) LBIESEHA p62 EHATYS. H
BEVERZMIE (SMA) & BB BV ZFHeE (BSMA)
2 MEAE T ALEB S o — 0 v R RINICE TR
IEMERTH Y, HHFHIIZIE dying back 2 27
5. SMA i3S HERmmTH Y, Ei= 2 —
9 P 7 R b — ¥ A REF survival of motor neuron
(SMN) EIE T OMRERAMAERIER T 5. BSMA
SRR TH Y, TV Fa s v ZEER(AR)
BIEFLOCAGYE—FEBREREIZH & OL.
CAGHBEVE—-MIIWVERINLIRY) 7V 3
VI, MIRREEIGIEE T Rb A DG HE T
5725, MEMRER T E2F1 2 EEL 3 5 652,
LIRS EE Lawvwe [Bakk] 2386 T
Wb = a—1 | cellcycle reentry # ME L T,
p53 MTEM DML FE T H 2 L1k 5. #&HE
BEEEE = 2 — 155 — (HMSN) &, SitEBise
CREBSEER R L TF =4 YNV TR R R
3 HMSN 1 # (¥ Gt R B MR IR), MREN ¢ £
&9 % HMSN 2 & (et kot 8(5), B X Ui
BiBE, 4= YNV TR B K OEhERZE A5 F e
174 % HMSN 3 % (8 Jetafk M- IR) 12500 b,
FNENEEBETFELS. FiarBEEOER
MRS 2 — o N F—1F, FEEP#ES [ LY
M BEZ 5L, SURMLOBEHESY —t—
BRCHER L, WEZ CICBOEMDL R A3 % EE) %
BEHH -2 —0XF—Thb BEREHEE=2—1
INF—i%, MRS BB gigaxonin DR (THEE
WY 2 EREALEEOREEMELFE= 2 — 1
F—THY, TOXORBYERIEEINEKRT L&
B, A7xcuf FHAEESN, HEEIESEEILT 5.
PlEoflicd, SiREALE A7 2u A FERZ
ETAMBHMEY A MO T 4 —F (FA TRV
=9, N—F—RNVFr -« 28y IR E) bAH
YO

10. FIEMEES
BERERMMEEEO X2 BAERBIE, ¥
7 Al (S-100), MREIAER, MREFEMAE (dp-
NFP : MAP2 : NeuN : N-CAM-1 ;: NSE ; SyP), /%
Soa—ny (SyP; CgA), HRRE M (EMA)
ETHL. Va7 VHROAKRTHE SN IESD
foFRiE, MEEE (Fig.5 A, D) & EM RS
JE% (MPNST) TH b, IFEBIO A% &M
JEIE 2 T DR RB OFEHRIAER S N 5 kR &
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RaxaUTHEMBMREORS L ORMMRERIZTRAE T

5. MREEETIE, BREICZ LVESM A O

R GR) BeH F 7213 B RS (palisading) % 2
3 5l 28 B o BV 438 (Antoni type A pattern) &
BATEMEF ) ML B MK 438 (Antoni type
B pattern) 2SHURIRICIRTES3 A 5%, MPNST TiZ,
BEOARR LBFRESBIEINS. 2T Vil
AR (p-NFP) & A 72 A% 5 BEFH - 5 555 13 4
RAEMENE (Fig. 5B, E) &I, MM EE 1
B (74 Ly2 )Y INTE V) OREFRD
Bl O TIMBBIDERL 2> 5 T I THET 5.
R RAE S 2, B, RIBRE, @H)
/MK, SEERIRER 72 & ICHFSS T A MR E IR E (O
V) =), MREMEE (K7 F s a—
0 — = MR & AR IE IR TE) , S
fol (m2—u7 9 A b—=) BXOEMHREENR
B OS5 v 70+ —=) 25bb. MEREILE
NREHETH Y, EMA B0k E M
BT B4 =F VNV T B R R E T4, K
RS % I A TR TERBEER & LT, AREIRE,
B, HALERE, RIS & & OREREE
PEZTHY, HREAKROANMICH HERICH-T
BT A 2R3 (AR R (Fig. 5G-D. L
L, Z DM bR PR R Sk AR B M
By CoMEAME, RYF) UNE, FEFTF
VU U E VS 72 oIS RIER, FERUGA
[ (Fig.5L) 28T EMKIEREZ &b, MK, #&
R, MR, hEE, KM EERLD 5.

1. EEBUEHEERST

JEB 53 2 B REIMRERICRE S 2 4 T
TR & X 73R R B B M B B & AR
Fran®, EEEEORRMN, AN,
BEREEEEEE, EFtoa—u /8 F— (Za—
0 8F — =HRAEOEIlENEREAD 4
BR), 9 vN—1 - 4= VIEBEEL ESRENTD
5. BEDORILMEF 23R, R
FIBBID L ik~ 7 AOFHLERAREH OIS
Ot &5 L, HARHREHE L H A%
EEUSRIB SN2 5E5H Y (Fig 5M-0), 0
HER DS - C, KT v Iz BUT 5B
PAROHEERFH L 722 L2k 5.

BREERERICELZ &

WL FERRERETIIIRAL, REBHRNICE
& 5N L MRAERMEHIEBBTHITH Y, HHHEE
B TRRE B R AR 2 TR DD ER BT
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BUEIETHSE. LL, KRIEDo L SADK
RIRENEDVDHDETTHY, BIKERHKRHEE )
KRR BICH LA RONE, ERFIEZ 5T
H59. RERESRRBLEETHETIERD
KA, A=Y VEENT 74 EEMEE D L
WKLTWwWa., ZNTH, EiA37 7 1 Y aBE
TEMRE R Pk 2 B LR R L, A
EQEBL LI THRRICHY DL, Zhi)IcE
BELBERIIMEONDE DD TH S, AEFEEDOIFK
HHSZHBsFEH 2 T2z 2FEE2HT LN
X, MREERLE ST LD, RHEEEE, RS
TEIR%E, WIREE, AGEEE, WU, IR, KEE, B
BRER, ) YoM & ONRHRBEARO FICTFTE
THRMARREZHOTASTD) BLICHICLT
W5, M CHEBMOBBSHINLGEE, W
 HBT AR OB E MO, HBRME
Hid o VIZEBMBEEH AR LN TES. 2L
ZAREROFILD bR {ThH, FRER B
RN A, BEEEER GO, B, BF, B HAEE, B
BEIE 7 &) N ORI R AR R OMRIITTRETH 5.
IOV 2 EEEMEICHEAERTWINE, BKRE
POTITPTONTWABEEZRRTHAE2 R
W3RN TELTHAY).

—F, BAETRET2HOBREICD, BETN
EEBL L0 THD. T3, KEMEEENEED
NHZDOTHNE, O THERBMR, EBRERE
ED45H, HEMBEEONE, MRiEERELE
MOEAL, HER R SICET 2EH L Sz
N72nbDTHDH, LA, KEEICHLEERD
BLEZZ EO2%] BH200PEFTHA. &
BT, KREEE= 22— F — 2T H AT a4 FE
BB GA DA\ FE i & 7z AR MR I IR IR & B 154
FZUTTBBED, BRORBEICELEL KITT S
EREmER V. BEVFINL RS, MBEAR
BATUA FEEORBRICEBINL DL E L
vy,

EBEbHJIZ

AREFFETUITLITEBT 2 KRIEMRRR L 20
LRI HDEARBMICOVTHSL, s<) VE
ENT T 4 VBBE TR ) OFuta i & FRE
DR AR BB, BERM OIS TR
RERBOBWRBEL M LT 5720, BKESRER
PRDERBETHIEERELBFAL TBE 20,

A
WA DIIHIZY, BATIEE V27270 Hi
B, AZEE, BERLT, NIRXE, SlF— 0L
ICEREE L BT E9.
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