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Abstract

1~19, 1989 1

An exhaustive revision of the studies regarding peripheral nerve invasion by

malignant tumors was done.

The physio-anatomically specialized structure of the peripheral nerves with highly
developed diffusion barrier system, dependent upon the perineurium and the endoneural

blood vessels,

is a very important pathway for tumor invasion and growth.

The

peripheral nerves contribute to the local invasion of the tumors and also to the spread
of the tumors to the distant locations, such as the central nervous system.
Additionally, the analysis of 103 autopsy cases of head and neck tumors regarding

peripheral nerve invasion was done.
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Fig.1 Part of a cross section of a sciatic nerve

from a young adult rat. The nerve fasci-
culus with an endoneurium (EN) is en-
veloped by a perineurium (PE) composed
of several, concentric laminae of flattened
perineural cells. Collagen fibrils are present
between the perineural lamellae. The
perineurium is surrounded by a dense

collagenous epineurium (EP). X3,000.
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Fig.2 Perineural lamellae with many pinocyto-
tic vesicles showing an intense ATP-ase
activity. A peripheral nerve in the med-
iastinum of a young adult rat. mATP-ase,
X% 45,000.
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Fig.3 Part of a longitudinal section of a sciatic
nerve from a young adult rat. A fluores-
cent tracer, Adriacin (ADR) injected around
the nerve approximately 15 minutes before,
spreads to the epineurium and perineurium,
but its diffusion into the endoneurium (EN)
does not occur. X150.
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Fig.4 Part of a longitudinal section of a sciatic
The fluo-
rescent tracer, ADR spreads into the en-

nerve crushed 24 hours before.

doneurium (EN) showing a band-like appea-
rance paralled to the longitudinal axis of
the nerve. X150.
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Fig.5 Part of a cross section of a sciatic nerve
from a young adult rat. An arteriole (A)
entering the endoneurium (EN) is wrapped

EP: Ep-

ineurium. PE: Perineurium. X1,800.

in a perineural sheath (arrows).
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Fig.6 An endoneural blood capillary (CAP) of a
sciatic nerve from a young adult rat. Non-

endothelial

X7,000.

fenestrated cells line the

capillary lumen.
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Table 1 : Tissue Concentration of Adriacin (ADR) after A Single Intraperitoneal Injection.
— Young Adult F344 Rats ——

Brain

Sciatic nerve
Lung

Liver

Kidney

Skeletal muscle (thigh)

0.0 ng/g
0.24

28.34
10.45
22.04

2.86

Ten female rats were treated with 16 mg/kg i. p. four hours before.

(Assaied by Sekine HPLC method.)
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Fig.7 Peripheral nerve invasion by a squamous

cell carcinoma of the tongue. N : Nerve
Arrows: Carcinoma. 82-year-
x 300.

fasciculus.
old female, Azan-Mallory,

65-year-old male, H. E,,
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Peripheral nerve invasion by an adenocar-
cinoma of the common hepatic duct. N:
Arrows : Carcinoma.
X 150.

Fig. 8

Nerve fasciculus.
65-year-old female, H. E.,

\

Fig.9 Peripheral nerve invasion by an adenoid
cystic carcinoma of the floor of mounth.
N : Nerve fasciculus. Arrows: Carcinoma.

X 220.
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BENRBOBRIL) > SEMR DM ) BETRE
WA NIERL THENRIICOZ > TEOBEL #
BFLTWB L) Tho72, ZDBIZ) > <fEMIIZ R
BEABENICEREIN MEA»A LN (Fig 12), =
Nz LR EE o diffusion barrier & U TO#EERY
HE%*EET 5 ETRHICRKREBECITRThH- 72, F 72,
2 UM RE DRI E O AR T 72 ) > ¢
FEARA I oD TR DM 5 MBENENA &R
AL7 (Fig. 13),

FREREIR 2 Bl L THBENE~E AT 5 &Ik
M2 Ek 912, HE—FENHEMICE - THEEEICE
fe L 2R SERRICEDBEEN T2, ZOmER
EORBBERBRIZEERZBEOTAL FI7L %> T
5259 THs, B > 5@z o mERBEO BB
FEHRIZ I > TR NAR AT BIEMDERER & 720,
RN ) > SBEANRE T 5 B o T3 Mg B
DOREEMBERIRIZ ZIC b THIEINTWS,
—RBEHEILE R L T WEARMER T /N
DA ATP - ase [BEHEDHER L EVBEEI NS,
M ICHRBRNEIIEELZESRL T/ (Fig. 13),
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Fig. 10 A peripheral nerve in the mediastinum of
a F344 young adult rat treated with pro-
pylnitrosourea (PNU). The epineurium

(arrows) is significantly infiltrated and

destructed by the PNU-induced thymic

Toluidineblue, X 250.

lymphoma.

Lymphoma cells in the perineurium (PE)
of a peripheral nerve in the mediastinum.
An extensive proliferation of lymphoma
cells in seen is the perineurium, without
endoneural permeation. A F344 rat with a
PNU-induced thymic lymphoma. x1,200.

Z NI EIIMRER o diffusion barrier & L T O#kE
%Y, FBEMBERBAROBEE & ;HICIHRL 722 & 2 EK
LTWwWaEHicBbha®,
FRENBEDIFENRE & | CTHREFENBENIIH,
ICHENBERNONEDEBEDTCELZ 2 L0 b, 0
M- MRERI P RE DR b - 72 MR NIE N o S 0% @t

Fig.11 Lymphoma cells in the perineurium (PE)
of a peripheral nerve in the mediastinum
of a F344 rat with a PNU-induced thymic
lymphoma. A lymphoma cell in a mitotic
phase is located between the perineural

EP: Epineurium. Xx6,000.

lamellae.

Fig.13 Lymphoma cells in the perineurium and
endoneurium. The endoneurium (EN)
shows a marked edema associated with
destructive changes of the perineural

laminae. % 1,000.

DICEDHEF & LT, KIEMREEEC L ) EmL 724
FERE AL A> & histamine % serotonin 2SI 1 2 =
EEREERTZAENY, EEHELNERTIIHER
RICERBEL72N ) > <FEMIRH &5 DT 5 D F R o
L TRHENEICHFET 2 EMEBRIRIG L2 ZE2 T
LA L) TH B,
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C. FMHERTHELBEENER

SKAERRARIC B L 2 BEE S, MEREI) HA
ORI ERL 2L MENETICH > TREE
B4 5z LiRICR~NEBY) TH B, BHEURHEEREL
B Fx— b lzo TREL THWEDO@BES
LT\ 5387404658 AN BHFEIENRBHERICE W T
KR EBELE PRI Tnb I Lok b, Tl
BN REE 2 TR T 588, W& 20k ) ZIEENRE
REFRRZHTRBL T 22 ERIBREOTHRICK
ECHERTLITHALI,

BEREESREELFELLE, ROEE2EEL L
U b v, T E—IC KRR 13 k-
FADHEEL TWBZ ETHD, RICBRRLEELNDT—
FLRTEIICT YT (ADR) % EnfuEalld
MmEHH & PR S & R RO HBEA~NIHIT
Liz{ v, RIS % < DPUERIL AR o 5 PR
HHEAIZFEAT L IC { W PUBRIR G & - TEBEK
BEICH B IR PR ZBICEHRT LI LIEMT
279 KW BERBICERLN Y &R
DEEDLH B, 25 IIHEMENICEREL 2EE
DHIERNC L > TBEI NI W EZBRL T3,
HEOREMEGREICB W TLHERBRSOHESR
HTHsEEBbNI2BHRETL, KEMERNICREL
F2 R AR I BRI e K OPUERI MR 2B bE S
FTRZRZED SN,

RIS KRR FPAK AR & FRR IR 2B I3 RFFR
BETHDLEEZLNDIETHEY®, Zonz ki
A HITTEARIE THER I L2 X & L REOMSAE
BEHBOPTIIEET I L EDEBRER» LEHEEN
T2 e ThHBAH, T3 -k BE P <o i - ik
BIF O #EE s L EBICE L - Tnb LI THAE, K-
THHE, K Z R b TR AR L 2IEEILER
DEEICHT 2 REFERERE> S5 Bk, &Y
WCEHE- TEBRTAIZENTRETHLELEZ LMD,

oM, THIZEEOHRRTH B, KiffEHD
FEE ISR BARICIERETH 2 L B a™, Bt
WG TS EEME L 2 R T RMAS T, REmk
PICEHE L 7298 ORISR 4 & o BT AL 2R LR
BRWELRLAZELMTR LD LTHE, TDOHE
HE LT, RGBS RICECIERENH 5
MRETH Y, FOMBICHESNZEDL R BB &
ICIERERT LR LD s, BEKEZLNDD,
HOBRIITHTH S,

R UREBEEH T CEEEE>ERLES
», ElbRAEEERHNEBREIH N BEHI2DON

T HE

TIE L DAL H DD, FDOFEMZOVTUIAHAD
BHE,

EATRDIER THRXMRERS 2R T2 LM T %
Vs, B RRER DR D) Ficow TSR Tok
BOENBFELIZRZLZTHA) EEZDANENTOTY,
AR AR 1 - BEFS AR AE T B 2 2R B R
R E—MBEB L IR L DBHRENTHTH S, |
R EROK SEKITHL2ICIITETH ), 131
BB ABRDEE BB OEE (FREZ W LERYE)
DEBIC PEMENRET 2 286 0H 5, LrL—
B I REREER DR ) F, FRCIEE ML P R
BT - 2BAMABICOWTIZ NI LG
TWERILEE V-,

FAYRAE I3 FPACRRAR & (3R BERRAYIC A
LM T b, ~NRABTORBAIRON L ) %7 4
VAR DPRBEREANDRAFIFE A RKIFHETH 5 &
LN TVWAHEBL INEKLZEBENETNTHS,
SO LIFLREEFICLLTIEETHSL ), Ki¥
HIE IS B L 72 BB MR A R A 2 R L TP
HRERNNBATEZERFETHNBLIETHDT,
Kida & (1983)%%ix % 52 Loofhitk e L THRIZE N
Twioy F DRBOMILRERE 7 v F DREE
ICHEARBHL 72 & 25, BITKEHEHEENTREEL
7z, PR HEANED > THERE L 2R IIHREILE
L CTHREEY L FEMICTEL, ZORATENS
VEFBELAESICREY B B bnle, KER
2o E Tk P OFBRHEL EOBRE TIIHER OB Y
Zeh o 72 RS REREIC & 2 PR O EER 2K
SNOTEEE R BHEICR L2 v ) 2 & THBABTH -
7z, L LAERICBWTIR, RIEEEZEHICL5H
WA REOEEICB Y THREI,ZL(, 13T
HFEHERICTEA L 22 o5 —ER I3 KRNI
BE-oTRBELAELTH, fludmiE LEHIEEH
DML RSB HHE~LBERF L 2o, MKk
IR BENAZEHRL CTPREEEEZRLLLIEIER
TWEESLHo T2,

72 TEHid ot PNUSBRT » M) > @00
OBNEKRE BV, ) > SEMIROFER0.01ml () >~
o<fEMIR, %72 X10%@) % T v F DLFHRIEARE
L7z, BB BUENT F) 7> (ADR) %iEkE
Wic#s L7z, &) > 9Eid ADRICEVWREHEL AT
228 L LOMEIrDTEB WY, BREKERR
ICAERREE I3 Lo FERES D RBEMGANICRE
Lizas, ) BB TR - 12l DL EREDR
BREE ENENOATHBERESE L (Fig. 14, 15),
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Fig. 14 Gross findings of the bilateral sciatic
nerves of a rat with systemic administ-
ration of ADR. In the right nerve (arrow),
2X10%cells of a PNU-induced thymic
lymphoma were transplanted 7 days
before. The left nerve is the untreated

control.

=
Microscopic findings of the lumbar ver-
tebral canal of a rat transplanted with a
PNU-induced thymic lymphoma into the
right sciatic nerve. The rignt root gang-
lion (arrow) and the ventral ramus (smaller
arrows) of a lumbar nerve, which par-
ticipate in the right sciatic nerve, are in-
vaded by the lymphoma. The left ones
(short arrows) are intact. H.E., x12.

. o
Fig. 16

RATTHERIFL %2 B TR, BHFEY, < LETRA
) roSfEmnYLRAERS bz (Fig. 16 ), RxtE o
AEMRE, B, B, M XIIRE) o E{RES
RHLNLhrole, o, REBRTIZ) > JEMa s
REEHPRETREMARICEABML 2225, 11~12H%
ICHEMENICERZEL 2, EBICL T4 ~5emThHh 2,

Fig.15 Microscopic findings of the right sciatic

nerve of the same rat of Fig.14. The
lymphoma grows and extends along the
nerve, especially the endoneurium and
perineurium. The epineurium is almost
intact. H.E., X5.

Fig.17 Gross findings of the bilateral sciatic
nerves of a rat without administration
of ADR. The cells of a PNU-induced
lymphoma were transplanted into the right
sciatic nerve, 2 weeks before. Since the
lymphoma aggressively grows in and
around the right thigh (arrows), the right
sciatic nerve can not be clearly dissected.

AEBRIIHRMEICENL TS, KIEMEREBENATH
BHRIRERELIES 2 & ATHBICTRE NS M THH
TEBLERETLTH S LB b7z, ADRIZERY >
PSREICERN R OT, MREANER DY) o fEMHI,
M- FEREFT %@ L 7 v ADR & 38325 2 & % ¢

BIERE T 5 b o0k BB K ML R E O AN
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BT EICHEET S o EMREIZ ADRICE - T
EEINBEINZLDEEZ LN (Fig. 17), &
EB L RIZEITHTHEDT, BRB2EROTHERT
BFETHBY,

Ll ko Kida 3 & USE# 5 0ERD 5, KEMiEz2E
BE 7 EMEESRKEMEANTHEREE L, RKiEHE
RAL CGEROPRMRICERELESL Z L2568
THBHIEDNHLPIC K- 2R, TNHLNERTHE
ENBRIENERTOES EIZHALPICEL ST
V3, —RICEREEOERS & ISEEICIIEERED
MmMATHEF 7213 ) > AT R EHRIE R T W L ER %
BRL T3, KEHEEHDEAIIEE I KA
BAMA 2 EROICRBEEICREL Twb, ZOFEK
T, RAENT R MR TR MR IS BRI B DK
CEBRA LN E L TLERILGERENDREHIED
HRTHDY,

F L ERRAERTIE, REEENICEABSMEL
P2 EAMEREE AR AR & R L O AR~ R L
TEAE 2 R, RN OERIZOWT L FRET,
FKAEMEEH TEERBEHIC L RNDERE (KE
ZBRTHOES TII L W) 2EXTETHAHH) Z &id
BHICHETE S, ERMATHESR) > ATHEOERIZ
B3N THAH)EEZ LN TV EERHAICEL
REERENHD» LY DL DO REHBEZHTL 2562
NBTAREEL H B,

V. SEESOBMSIEEICOWTOREBESR

KRR EGEENEE L ERKN—DTH ),
KIHEEHTERRELZEY /S Z 3L kX2
) TH Y, EBEOEBESCIEENDRAE L 72 B
12 > THRGMBREOEEZ OMICERIHDLTH
59 %,

RISLIRE I R EEE R LTI ETHE
ThY, KEHBREREOFEIBOBHICKEBL TR
D252 TCwasZLizpiRnd@EY) ThHsb, Byar &

T &

Mostofi (1972)%®12 X AU RISLIRIE DIRIGFM T1H7 S
72 208B) DIRIRIC DV TREERAEA % FER L CTREMIC
BLIKER, Z01756] (84%) 12 KIHHEREA S 5
NizEs->TwWa,

FERERDIEIC DWW TUIBREE IS L » TRL 55722%H
5558241 FAY A SR> b 72 & DIEH B B 421,
Quattlebaum (1946) & 7321510 E TIRORARIERIE
IZOWTHEL R, RKEHEORBEITRTDH -
72 11B BB O R RRENH -T2 LT
3, —HRICIREEEERTE L RIGARREE R LT W
D LOIZHEZHNTW B,

B S ARIE R BB R D IR B & UMRIIR O IR AR FE B2
Tl3— A% R EROBEE I8V, T2 TlEH
BMEL TUREMEIBO TEECHTHL TS
HIZ, MG R HREG BT IR E( LD
DHFNBEATH I LHNL, MR DENE
BB HRTIRRIEL R RIS KR 2R LTV
DT EDREMLET 5,

—%, R¥E_LREClE Friedell &5 (1961)*°13FE%
R F FREOFEFH I DV TKREIHR 2R L T
BRE LR, BEERSENICREMEIBHTER
THEBEBICL > Twd Tz, HHIZERLHT
EHITF TRV, 1980 8Bl F 24— i
B L AR BRBADBEDOERI A L2 LB L Tw
6°Eﬁ&k(m%f%nﬁﬁmﬁ$i&ﬁmowfm
BRFE T, 1296193061 (23%) IC KifritR#E% 2
fwéOULmivtﬁ%%AémD,ﬁ$L&ru
DNWT L RKEHREROFEEIIRL TRNLDHTIE L
wirsicBbihd,

Hﬁﬂﬁiﬂmﬁlﬁirkﬁbﬁﬂi Neumann (1862)% 5%
B AR - CEE L 7 DB & SRR L 72 0 b
Thd, BREVRETHEICH > TIRENICERL
THT» 12f0%, S RERRICIH > TERRE~ER L
TwiRELEEN#EL H 2, Willis (1973)V1358
BRI LR ) BEIEE 3 R AR % R LR

Table 2 : Autopsy Cases with Maliagnant Tumor(s) of Head and Neck

Ages 20s 30s 40s 50s 60s 70s 80s 90s Unknown Total
Male 1 2 14 18 14 17 6 1 73
Female 1 4 13 8 3 1 30

Total 1 2 15 22 27 25 9 1 1 103 cases

108 malignant tumors were found in the 103 autopsy cases.

(Saitama Cancer Center, 1976-1985)
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Table 3: Table of Incidence of Peripheral Nerve Invasion by 108 Malignant Tumors in 103 Autopsy
Cases, Concerning The Site of Origin of The Tumors.

Number of Tumors Number of Tumors with
. . Number of ] ) )
Site of Origin with Peripheral Marked Peripheral Nerve
Tumors . .
Nerve Invasion (%) Invasion* (%)

Epipharynx 2 2 (100 %) 2 (100%)
Mesopharynx 12 1(8.3%)

Hypopharynx 11 6 ( 55 %) 1( 9%)
Larynx 8 2 (25%)

Upper esophagus 3 0

Tongue 20 11 ( 55 %) 2 (10%)
Floor of mouth 4 2 (50 %) 1 ( 25%)
Mandible 2 (33%) 1 (17%)
Retromolar trigone 1 1 (100 %)

Buccal mucosa 2 (50 %)

Maxilla 27 8 (30 %) 5 ( 19%)
Parotid gland 3 (43%) 1 (14%)
Submandibular gland 0

External acoustic meatus 0

Face (skin) 1** 0

Total 108 40 ( 37 %) 13 ( 12%)

* Main trunchi or branches of some cranial nerves, or numerous branches of peripheral nerves are

invaded.
** Malignant melanoma.

WEERRL T35,

HEHI219764 2 519854 £ THOL0EM, #H ERILHS
Axr Z—I2BWUREBENIC AT S N EEHEME
ENI1035ER] ( Table -2) 122w THE DR HRE
BoBFEIZ SV ORBEMBSEICREL 72, 103EFD
PRIZ B73FIL30BITH Y, FETEED FHJSERIT63 -
43 TH - 72, 103EB ) ) LIESEERIC B4 L 72 BiLE
BEIZ108FITH -7z, 1HL, BFRIPELESAEESL L
UCIRSEERIC IR FE L 72 L Z2 b N5 EH) > BEIZEA
L7z, BRPELRW, FHELTOEEICD>WTITE
7 EIC LD ERNCZHI DT LNTED, {baEgEsk,
S BIER, Fiik EDBEIBENT W, #-T,
FEEHEORFRIZIGEARDOERS KL, T,
Ko rz2@EL -,

RFEDFERIZ Table-3 B Table-4ic;zL 72,
108 N BAEREE D ) H40B (37%) ICOWTIZ B4
13 RSB RED S 7z, HEBFED $H -
72 ERE TI320609 1161 (55%), F 72 ESERED27Ht 8
Bl (30%) IS KIHMEREH» AL Nz, FEEEZ 2

BIDATH - 72h, 2HE LI KIEHERESZN Y
FRCEBICEED bz, Z S BT o RS B R ik
H—E1H % DRy EIHEME 2 £#1TL TwWb 72
DHEBERICHMERNO KRB L2200
ITH o712,
FEIE D MEE 5 T3 ETEIRBEIR HEIE A 2 Bl 2 f1

(100%), RpkeBERIIELs 3 Bl 26 (67%), ¥FAEK
JEDS 7 B 318 (43%), MuEss3BIH 16 (33%) &
KANDHERIRIEZ & & 2 5 15 RIS KA R 5
PEREICA LN (15609 8 i, 53%), WFLE
FBIZBWTALNIHEE (88FIF326, 36%) & DI
ICHEZII %72 (Table-4), RELRETIEE
LB A 305 1460 (47%) & HarfbBy (38fF 1541,
39%) Tix{&s bR (20809 34, 15%) K D Kt
BRRBEOHEIGY» -2, BB LU b3 LRR
F ERIE W E 68295 (42.6%) 131K 1LH 2061
B 36 (15%) iIclLTHA 2RRETEEICE (PL
0.025), mFLREETIIHMEIE L & 2 EREHRF
HByENRTWEV I ERIELN,
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Table 4 : Table of Incidence of Peripheral Nerve Invasion by 108 Malignant Tumors in 103 Autopsy
Cases, Concerning The Histologic Type of The Tumors.

Number of Number of Tumors Number of Tumors with
Histologic Type Tumors with Peripheral Marked Peripheral Nerve
Nerve Invasion (%) Invasion (%)
Undifferentiated carcinoma 3 0
Poorly differentiated 20 3(15%) 1( 5%)
squamous cell carcinoma
Moderately differentiated 38 15 ( 39 %) 6 (16 %)
spuamous cell carcinoma
Well differentiated 30 14 (147 %) 4 (13 %)
squamous cell carcinoma
Mucoepidermoid carcinoma 7 3 (43 %)
Adenocarcinoma 3 1¢33%)
Carcinoma in pleomorphic 2 2 (100 %) 1 (50%)
adenoma
Adenoid cystic carcinoma 2 (67 %) 1(33%)
Malignant fibrous 1 0
histiocytoma
Malignant melanoma 1 0
Total 108 40 ( 37 %) 13 (12 %)

KIYMRIRED A L NEFI D 9 B, SRR
KA s, BREICR I ERH108FIFR 136 (12%)
TH-72h, ZnbD) b TEMMLERFE LEED 4
B, S LRREF ERED 6 Bl & MERR S LR RE S
RN ECEELRTERIICSH - 72,

DE, EHEORFEZERLIEDHD L, HEHNEHE
FEE GEITER) I2owTid 1) KADMERIRER
DRRRIE I ARET DI 4 & RS MR EEHHE )
RFTWEEHS A LN,  2) WFELEEIRREC
WL CREMERBOBEE IRV, nolEDMICA
BERLh -7, BILRFELRE I RIGHRFEEL
LI W EIIER LWL I TH-72, 3) BEER
JETIRESILE D L DI THLEIBNLDNDH
DEBICKIEHEFRELR-LT VLY TH- 12,

V. bV

Ul EBAEREIE ORI MRERBIC DWW, ThET
IZXBREYICEH L IS E N BEHB L UVEELDIT- 72
BREBREPLICARR:, ZRFEFTR->TELLNT
WRRRERED ) o F0FED, BEFHMEOR
E ETHBEICEE S, KRR EO IR
BB THD I Db > TR, 72, REHRICH-

THREHEANEECER LB ELRENL, L
PLEESIIE(REINTYS, BRZRANBG
BDL1DIIBORATH S 9, Mk EEICHEE RS
L7z2i THRADPHE LIRS D, MRS 5ici3s
BNEICBRELHE - 2B S THO TRADET 2 Db
%2, MAOBFORANTER, BANEEL L2
R RBEDATHBAIN LW LIZELITH S,
KA KA AR AR B o R PRI N 12 diffusion
barrier 2" HET 5 & 59 BER T, FRMEE L LI
RELEBELZATS, 0L ) LHRLTBENNDE
HEENRA, HDVIIENL ) LHBENTHEED
WL RE, EROFMENIET L5 IIRMAEED
barrier DB OLDB LN EFZ LN, FEx
O FAY PR -0 KA MR BIC B\ T ) barrier W&
b ER - MENICERICELL Z L IZBICHLY
IZEN TV B, o TEROKRMMZZHCEL T
LIDBEIN > TORKZEDDUENH D,
FLRKEHRENNRERE L - BWEEIIE2 DG
I THE I LR ELHIESRTH S, TUEA
IR 2R 2 LI M- MR M OB OME L L
TEBEINEL D, B RIEGEICERNZ R TERIR
BHTHE, FMHETERELZTSICHR) BRI EEZ
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LNBIEBITL L) DEREZ RMERICIH > ER
LTwadZ M bdT REEINGD, ZHRELIC
FWMEDRHIERBICOLFLHETH D, REFEMIC
MR R L2 HDTWETHAHIZ LY
RIEBENRBIZE > TLRELZETHEY, Thd
TFRBEHINLZNEHETH S,

T KRS > TREEICREE L 2EE»ER
BEHCH L VEBEREZEN BRI L LERI NS
EThHDH, KHHREIIOER) > FICKRE, BEEL
ERREERER THLES2 LI,

LI b & 5 %Rk WERERIE % R > TV B KiEM#E
A THORBBENEIERB DBFICOWTIIFRA LML b
o T Ze v, BijSL IR R BB R B8 | (T i 3R KAl
HEEFRET oL, EENHRFIOBRETRED LN L
I B RFLERIEDGILEDE A KA HEE I EIC
b TWdDrBELRENIZTNZ LT & Ww
D, TNHRBET B EHRMBZR SR
HAFE»H» N 252 T %) Tlid b, BEEED
FHEMRE2ILLTEELERNTH BN
HE, EEMEEEORA DR, B ENE,
FEE M55 d 5 BABBEWE (Bl iXa77+—
ERTTRAI T I7FR—=3%—) k&3, BHESED
KIEMRERBIBWTLLREELERE X5 THA
Ve TDILDH B LDIIBEMNEEETFORERRA
D1DOTHBAHEMD B 558, KEFNOERIC DO
TS HOBMBICF 2T LT 5 v,

A

ARBIIEEVCHERIIA L I EAIRERRL
T OCBARREERIC EEDIC, SRiBEINE, HARE
BER, IMEAZES & CIIBHEESE Bk, #
FEERBEKERERKRIFERE) & DkEFETH
LT —BLUELR ERERROEEE TR
ROFENTZE > F—DERFNUC DOV T O FEREFR
PEICLTCETEDRLDTT,
mHRERR S, HRRAEHT b 26T —7
VERIC O WKL 2EB IR W5 2 LT,

MELEDDHIIYY), BEREREPREFHES
HFp—#3%, ERERERBEHZRESREIE, X
TR R R R S TR B B BRI 13RI
Ho THEOR, #HEELBY FL2,

wikicd D, BRERFEREROMEREBERED
BRI LI LOREREROWIHE, #H N2
WhirsF L/,
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