Reorganization of the Cranial Motoneuron Pools
after Facial Nerve Injury
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FENE T OERERERC BT D, REPIESES L B EWHRETR SRS L OFERICOWT, ZEEOMT
M r—— 2 ECACEERETRE L. RBEAEy FOAEENEEMEKTFRLBHLAL LT, v1 7 -y
P — PRSI T 5 A RAEEEE LB SRR R L. BREERLTE 4 — T BRI CREEEL, BTHr L - -
DOEATEREFRERS 4 - 228 B/t -7, BEEREHTH 2ME&H (orbicularis oculli muscle), FIEFL; (orbicularis
oris muscle), % L < biﬁﬁfiﬁ%ﬁﬁ%f%é?ﬁ:ﬂg%ﬁéﬂﬁ (posterior digastric muscle) & wheat germ-aggultinated horseradish
peroxidase (WGA-HRP) %A L, fIEHEHREEARICIZ Fluoro-Ruby (FR) #Ehid /. 2 — 3 BROEFHHEY
BE, FHETICERECHERDHA 2R L tetramethyl benzidine (TMB) #12C HRP 2 RABRE I 14K, BMABRKE
FuHRsy B LEEAE HERE LE. FOKE, AEMEREREESY TREERED, R _BEHRECEALL
WGA-HRP 12 A0 BESMICRBR e, BEeSTESHKA L BFEMEERNCE  BEcRE S hi. ¥ RENE
AFHICR DA TR FR 3ARDRERM CHAEFSRTESRCER LT, BFEEHERCIEE =~ - v2ZD LA

fo. TO XA RE- ISR RE YRR LV TRAERO R AR TLMERERCREE c= 2 -2V
BEFI~DQERITERE T 5T, SEEHOBAES (misdirection) 23825 Z EHEH Sz, EHCHEREDORMRME TIIH
“HEBBECEA LR WGA-HRP L #@EABCER VAT FR ETER#B IS =2 — v viE{Abhi. Thidi
EEERBTALh A SERYE (multiple sprouting) IZX 2 LD EHE I hiz.

Key words facial palsy, cranial motoneuron pools, plasticity, WGA-HRP, Fluoro-Ruby

B RS RS OBERE L LTa bR 5 EEHERNEL
FEEE, FREHBEOF THRLRBERE,IE  BRINCHE
BIhTWb, ¥opEl, REEHHCERCBEDEEL
ZHLNDEHFADEELESRTE Y, RIEEEEREHH
TR, EEGUAOHERRIEHTHET 7 IF
BLREHEOMCLABRDLDTHB I L4, BRIPFR
MOREENT B, OREH—~7 7 I BEHERNEE
EHIERE LTHRAABOEFEIIBDLTNTH B, 1V
=X AERBURRH TREREADA TV LD i
DERICRIETHZ EXMBRATLSY.

77 I BHIEEEETRGTH A, TOZEMERIIHE
EEEERR AT IFEAE LV, AU L ) WHEMEL
EHThhich s, BRMEFEBHNCER=2—"vEd
felenie LC, EoMOEBESO TV S, HEAE
FEHORNFEFESOER L LT, BEeREEEREs
5@ E 4 (misdirectional reinnervation, misdirection) & [&
LM BT HHBMER AL ERREREE L 5N, ERINC
LT V- —EEC IV RERERC R REH LA
= —rYDORENELTRLDOBERHH™. L L, T
N D TIIEER, BREHCEULHORMTHHERE
BENZOWT DA IR TE D, REOFIVIEEMFEFE
BMAER LT EBRRSR TS, L LE -k

B7 T IBHRLEOEEMREROBTH D icdi b, OREEY
Birh, Lnb ¥ == — 0 v EMCEESEEEHEMC
BHAERCOPCTIRAETH - 7.

Brunshart 5™ 3B FMETMEDOS » FREME, LT
HFEMROBENFERRNTHD ZLEEMALTE D, K
WEREERIC BB BN G L, ARE
ENBZbNDEINTORAY, B TIREERL S DERD
R WTHRDENSICERNENZEAELEI D> LOH
EOB QL ENB L EME, ZOXD RIS TRAREEYD
ORI & AR L OO MR TR OELI
DWTOBFEHRD LB THD.

FIT, SEENMEY PELBWTHETE L - —EIC X
D ERNEEAREEEERIC BT TR =2 - v D
BEFE{LIc>WTHEA L.

MRS LV HE
EEEHM IL{EE 300g 5 600g DEH ~— b L—FEN
Ty PERFERLE.
. ELEy | EEHEER= 1 — A HOES (B 1)
HEBANE B o0 SR % B EDH% (main facial nucleus, 7) DA
BAdLE LEBIRCIRT 7 I BHEFHHE (stapedial
motoneurons, ST) 234 5 57, HE AR T ESEO LY

Abbreviations : 6, abducens nucleus: .7, main facial nucleus; 7r, root of the facial nerve; 8r, root of the
vestibulocochlear nerve; Acs7, accessory facial nucleus; Co, cochlear nuclei; FR, Fluoro-Ruby; HRP,
horseradish peroxidase ; g7, genu of the facial nerve; IAC, internal auditory canal ; icp, inferior cerebellar
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ﬁﬂ%ﬁ'@%ﬁ@?ﬁ‘&%’?ﬂﬁTﬁ%@Wﬁﬂ%ﬂ. =X ERRICE
?6%iﬂ§ﬁfﬁfiﬁ'5§§b¥$ﬁ¥ﬂﬂﬁﬁUD%{E{J@E%{SK%'E:H'EE%@:EE
A Ea L, B %1 @ #7 #£& % (accessory facial
qucleus, Acs?) HHHLTV5 10 IEEAE P A o 72 BRE M
g ATHEEEADTT 73 EHEEYSEL, TORE
S ECHEELHET + W BEAK (posterior auricular
branch, PA) L B _MHHEXRKE T 5T 5. Z DD ERE
AEARIE LR T LT n/E# (inferior labial branch,
IL), knEH (superior labial branch, SL), HEKE (zygomati-
co-orbital branch, ZO) D& LI rhh, BREZEE IS
LT 5. BEEEGCLEREOREHORIM= 2~ = V1%
MR EEBEARCBRRL TV 52, BREHTD A
% B 18 (posterior digastric muscle, PDG) ® 7 7 3 & H
(stapedial muscle, STM) DiEfh= » — = VIIEENREE ER
OHZHB .

1. ELEY MIEBRERWHEANDT 7A—F

ES I TR TR WG OME M 5 LR IRH OB
AEHTA. ZhT 8L L REST 5 EECIRHRIEOR
wE&4 (tympanic bulla) B"BFHTHDT, ZOFEEF YL
ZCRIKT B LR FEENHC. ¥ X ErRELETHE
SARROBFEYR VB CHESRABE TS, £
£y FTIRT o P EI2R ), BEARKRFHECEH > B
(stapedial artery) 1ZFFELIcW DT, 207 7 a —F TREH
DABHNTTETSHS. ZOMCHUEENRERRCED IR
MEFOBCT, FHEROTHIMRERS, KEHCEDS
o, BRI TEARI, S YTHCHEEMREER Y
BHTAHFERERDHH, SERFZHFDHELH .

0. FREEMOVER

Ry p AL & — (35.0mg/ke, 1 p.) EFREFTIC 10
NESHEEARLBH L, <M 27 ev ~2 ) —AREHE

Fig.1. Diagram of distribution of major branches of the
facial nerve in guinea pig.

(S&T, BL-13-8, Neunausen, Switzerland) % i\ ~T 5 orfEl# £%
FELy. SEMSREORERRIIREHOBHE, FHICHEE
EHx s oitst. FHER,DEFACEERERSD
h, FHEs— TRTKEOCREEREI HER S,

V. PL—H—DFA

MAFHE b V= — BRI X AR = o — F v ORBITHREF
BHEABED2BEE ETBI-k. BURY 7T X-b
(35.0mg/kg, i.p.) #k B T 1=, wheat germ-agglutinated
horseradish peroxidase (WGA-HRP, Toyobo, Osaka) % BRI
WEALEZSD 34, DRFCEA LSO 24, FoEHE
BICEA LT LD 6 flic oW THRE L. Ehic, HIRHE
R TE A BIC I R I i e D R i o RS B AR R R
® (FoERSIEE) ¥ W0 £, $iRi% Fluoro-Ruby (FR,
Dextran, tetrametylrhodamine, Molecular probes, Inc.,
Eugene, USA) #ififc Licv Va2 vF .~ 7ICBELL.

FL——DE AR, 4% WGA-HRP (0.05M Tris
buffer, pH8. 0¥y R HERIE, B MHHIHICH 2.0~
3.0l 4L, 10% FR (0.9% saline B 3 T0E&%F = —
FIEA LSENE FR Tz Lic. BARKKBLTRERE
#EEAEE (Picospritzer, General Valve, Fairfield, USA) IZ
Bk Lo e 1020um DM H T AER (Drummond
Scientific Company, Broomall, USA) ¥\, RECERE
I ERELK.

V. bL—8—EABHOEE

FL——EARK, 2 3HEOATFREERSERY AL
v x - AEREBTCHBE LECE & Y EREER B L7,
BEFHAIZIE 500-1000ml @ 8 AT U =016 72 AT
e F—0.1M Y vEMEE (pHT.3) & Av /o, EREER:
EHI G ER YL, 20% > 0. 1M ) vEER
AR, ACKTRES L. FOHK, 377 F—4
(Reichert-Jung, Nussloch, Germany) % fi\-CTEZ 33um D
LW OB BRI AR L, RERTT—24CTRTHRAFL
7.

Vi. HRP ORIG

Tetramethyl benzidine (TMB) #:212C HRP RERIE S ¥ 7:
#, RISEHORELDDE )T F VBT v ES Y LERIC
Bl BUAEE5F VLRSS VICH D AREHR S 2R
K, v L uBEBL, HAK MX, BRRM-F, Osaka) Z 1
THRA= AT HE, =3 v B RS T M
HAEE L, WGA-HRP, FR M0 o fi & Bat Lic. ®lt
guft L7z b I3 Neutralred Rtak BIZ g7, —HOEAR
Streit-Reubi #* 12 #¢ - 7= Diaminobenzidine (DAB) # T
HRP KI5 &4, Cresyl violet TribtaA B Iz o7z,

VI, MEREICOLT

WBBEL LTEAE, P OFEHETERE, BIFEAMER
OMfEHELY 25 idic, FEREELE, P 2EROVTE
X 50um O RGEEETER YA & BB L, Cresyl violet F&ICT
EEEREEIYEE L. ¥ RBEEE, nRHCThATH
WGA-HRP #EALL DR £ 3, MIHBRIEK
WGA-HRP #EAL, IEE /A HEEERC FR ¥RDAEE

peduncle ; IL, inferior labial branch; OC, orbicularis oculli muscle ; OR, orbicularis oris muscle ; PA, posterior
auricular branch; PDG, posterior belly of the digastric muscle; Py, pyramidal tract; SL, superior labiar

branch ; SO, superior olive ; spb, spinal trigeminal tract ; sp50, spinal trigeminal nucleus ; ST, stapedial
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motoneurons ; STM, stapedial muscle ; TMB, tetramethyl benzidin; Tz, nucleus of the trapezoid body; VeD,

lateral vestibular nucleus; WGA-HRP, wheat germ-aggultinated horseradish peroxidase ; Z0, zygomatico-orbi-
tal branch :
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Fig.3. Projection drawings of frontal sections through lower brainstem of guinea pig in control cases showing distribution of
labeled neurons after WGA-HRP injection into PDG musle {(d, e), OR muscle {g) and OC muscle (h) and after Fluoro-Ruby

application into facial nerve trunk (e, f).

Fig.2. Photomicrographs of frontal sections (a, ¢, d, e, f, g) and horizontal section (h) through lower brainstem of guinea pig in
control cases taken under bright-field (a, d) dark-field (c, e, g, h) and fluorescent (G filter) (f) illuminations. Cytoarchtectonically
facial nucleus is divided into the dorsolateral (DL), intermediate (),

ventromedial (VM) subdivisions (a, b).

(<_2), OC muscle (d) and PDG muscle (e) and after Fluoro-Ruby application into facial nerve trunk (f).
fibers is shown at descending portion of intra cranial facial nerve after WGA-HRP injection into OR and OC muscle (g, h).

Bars=200 gm

lateral (L), medial (M), medio-intermediate (MI) and
Distributions of labeled neurons are shown after WGA-HRP injection into OR muscle
Distribution of labeled
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2HDIEEDNT, ThERDOTEEMOREL BRI L
fo. ElOWH, BRE&HIC WGA-HRP 2 HEA L OK LT
COWT, MERIHAFRTALFRLL, REMERARC ST
HMERELHE L.

A #

I. BB COLT (K2, 3, %1)

oM EB R MR ERNCRE L £ 6 DO EHHE
&, T b A (medial), BRI (medio-intermediate), i
S (dorsolateral), #+fl (lateral), =R (intermediate), REPI{E]
(ventro-medial) DEFEHKIZ I NS (K 2.3, b). LH»LZh
LOHBEEIECCADBATED, EROTRERLHS b
Plgliev. ThHOMIRBEZNC LTSS L £FED
HIE=a— 8 v EORGRYHERE Lic. EREAORBTE D
W&« WGA-HRP #HEA LA L2 A, DG TEREE &

-3

REEBZEAOEANE CHMEKO—Ic WGA-HRP @3
=a2— e YOEMAPBREI L (K 2-c, K 3-8). BHHEALN
TREBMEEEBZAOEIHAT, IFEAUERC—3 L
T WGA-HRP = 2 —m v 23 EMZ LTV (K 24d, [
3Fh). WThLIREHHE= 2 ~r VIZIXBE LI F DR ES L
DD, EEEELHIBREOCHEEGIIZLOD, = .
o VEMOERITEHERTH 1.

BB EET WGA-HRP, Q& AR SEASIC FR %
HokEeicfhé, WCGA-HRP Eifi= - — = VIR EIHEE RS
BRI EREHRT S5 (H2e, K 3-d), FEEEERNA
CRER= 2 —r viRAbhRh o7, —F, BEREGYER
=a2—RrYTH5 FREH= - — ¢ VIZHEMEEEREAK
EHA LRI (21, B 3-) BIEEAEESORmMEEE
BRUA DR SWCIIEH = o — 2 VBB IA o1,

BEAENARLREER KT AL, WGAHRP » o

Table 1. Number and distribution of WGA-HRP and Fluoro-Ruby labeled neurons in control cases

WGA-HRP  FR injected Jumber of

Location of HRP labeled Location of FR
Case injected site site HRP labeled neurns and fibers labeled neurons
» neurons
1 O. oris Scattering in the root of
0. oculi the facial nerve (fibers)
3 O. oris 118 Dorso-medial division of
4 0. oris _— 172 the main facial nucleus —
5 O. oris 161 (neurons)
6 0. oculi 131 Dorso-lateral division of
7 0. oculi —_— 129 the main facial nucleus e
8 O. oculi 157 (neurons)
9 PDG Facial nerve 184 AcsT Main facial 1
10 PDG Facial nerve 156 AcsT an lacial nucleus
11 PDG 167 AcsT  (neurons)
12

13

Table 2. Number (%) of WGA-HRP and Fluoro-Ruby labeled neurons in experimental cases

WGA- .
. . Survival Number of Number of
Case HRP d FR injected Syn.kx- period after  HRP labeled FE?:?HZL};}; double-labeled
;?tjzcte site nesis injury neurons abe neurons (%)
14 O. oculi + 12weeks 122
15 O. oculi _ -+ 20w 143 _ —_—
16 0. oculi + 22w 221
17 O. oris . -+ Bweeks 159 -
18 0. oris -+ 15w 148
19 PDG Facial nerve + 4weeks 216 (total) 38 (in AcsT) 27 (12.5%)
20 PDG Facial nerve + 5w 205 66 31 (15.1%)
21  PDG Facial nerve + ™w 158 45 15 (9.5%)
22 PDG Facial nerve —+ Tw 194 50 14 (7.2%)
23 PDG Facial nerve =+ 12w 198 ’ 68 5 (2.5%)
24  PDG Facial nerve + 13w 162 39 1 0.6%)
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Fig.4. Photomicrographs of frontal sections through lower brainstem in experimental cases taken under bright-field (a, b),
dark-field (¢, e, g) and fluorescent (G filter) (d, f, h) illuminations showing distribution of labeled neurons after WGA-HRP
injection into OC muscle (a, b) and PDG muscle (c, e, g) and after Fluoro-Ruby application into facial nerve trunk (d, f, h).
Double-labeled neurons are observed in early stage of regeneration (e. g. arrows in g, h). Bars=200 um
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Y OERGIZEA LT LRAR TAH T WGA-HRP H3#
PR, BELABHERBE RT I L, BERAK
BELTCED LRI (B 2-g h).

I. FREEERICOVLT (K4, ®2)

FEFRERES» HHBIRE TELD, BERH LT
L&k L, BARTEL, B, B, 882 LICEREY
BabsRT, ALY LB EAE y  OFEAEEIENRME
EOBEREYE LA, FHEIEEYAEEHNMS, AR
B hEhCBEROBEAAbR L IS (FEEK
), ABRRRESN, BR, Bob TR ES S8 h
fo (REEFEE). 515 - TBEICZEMCELEEN A LR
fo. ERIC3FLEEEC, BERFI-HKLTEHNOES,
ENARCE <, RMERES RO B IIERER L.
ChLBEEEN TRREAETEDK, AFEEeEHOM
BE, BEEEINRELITABOMATA-2. ¥, B
“ESHECR DA NS WGA-HRP Eifi= . —= v, B
THEGTEOTREAEETH A=A HEERHRICLIRED L
N, EOWBSITEALL b L —— b FREERTFN
0l & Rl OB A EE - BB E %S O R AR ER)
BRI OB (R e Ko fll O R E B E e
) TS - — 2 v AR T,

1. ERGEE= -~ v OFEHERICOWT

B#T S L IZnsmc WGA-HRP #EA LicBd, KE
YERE D EFRIREIZ B b 7e { WGA-HRP =2~ = Vi
FEEESTEREACACEEL TV (K 4a). IHLEHED
TS R T 5 5 BIFEMEZ b WGA-HRP B
=.-—nvRHHH (K 4b), HBECADhIKRIERED
TH=2— P VOBBIZTOREREIBEL T,
WGA-HRP &= . — = vORINBE TIZBHHTL29—
15T, A&RBTIS—IT2ETH -2k L, KERELT
IR T122— 22118, DR T148—159ETH 7.

2. BoHOBETE= - — = YOBEERK2WT

BoMm%kEC WGA-HRP %, flHBEAEEAERBL
FR #Bh A4, WEFREOEFHMICBRRL,
BIFEE MRS T2 WGA-HRP Ei#i= - —r v DI bh 58
MIE—H LT, FR Ef= o —m V¥ 1 2 RIEED SR
(X 4c, d). —F5, BEMEEEHENTL FREH =2 -2 v
DEREE s TH BN AR WGA-HRP = » — = VA
FELTRDBMNT: (K 46, [). WGA-HRP = = —r v O
ERBRETIZIE—184ETH » oD L, HMEEREETIZ
158—216f8TH » 7=.

I HICHKEERE 4 -5 BEOHREREADHENELTIX,
BlFEwREE, AWEEEDRfi bEl-a—rv0—
#Hiz WGA-HRP & FR L CoEE#HIhD= o — v VHRD
bhte (X 4-g h). ZEE#=2 - vORI2T-31ATH
h, WGA-HRP Ei#i= - —» v&@DI12.5—-15.1% % EHD T
Wi, ZDX S TEES S 2 — r VIEREERE12BLE O
FEBIITEAFBEE IR o,

* =

TR OB E i HRP 12, £ FE#40,0000
protohaemin &L A v 2 ThH5H, WEEBICEAIRET
HRP = a—mrvicBhiddh, BRMCL VMESH, B
FHEwiE & £ OREKY, MITHCHGE & BHREEY 5 <L

2

T5. Laval 5¥0k h @REROBHEERFROFE L Lty
AZXRTLIR, HRP Il 4 DHBEMI NS HEE LT
V-

HRP 2@ H D isoenzyme, B&GHBRH B0, SEDOER
I EERTTORBELRTFL I e, NERFRESR
(WGA) & HRP D&% THsH WGA-HRP 2 FH L7,

HRP DEALIK, 1 % OIETHE, P78 b v —v—»pRX
NEHBEETRICFHEIATL IS, SEOERTIIZALD
L= -0 LEB~OBBEEE O FR 2GFH L.
FR 2B E TH S rhodamine & dextran DFEEAT, BT
%, FITHOEBCAGORBY, HCEALLSHE HRP
oYK ERCEXTHEE~ORER . SENIEEMR
Ty FRICBT - EIct b, £TORI= -~ —» v EH
Lisiihd, F2—7bRATR b U —% -2 S REE T OB
Bl EDBEEMRCR I AT A0 RNBCMA 5 Z LT
&}, ZO kX351 WGA-HRP & FR L CoEE#RY SIS
itk hA—AReRT A, B ZOOBMNOZERBGXE
= . —a VEIER—F ECRHTA2Z L BTEL L o7,

. BEEMROEERE®ECOVT

1. HARREDREEETOWT

R RR B & LT AN DRI RIES D FEE L B
HLT, QEEANOEREREMOETIEREREHCN
I LI R R L O ENE D W TIZS  DRERZD
ha. BREFR CRAIEE S HERNRERELH D &
THLDORL DK L, BERATIR, ICRHENTE
TIRAEEFIIEHEREL L =F, MEEARBRC VAT
IR BHERENEREIND EHEINT B2, g
EH—RBIIB LR TV, Bl Lee ¥ i34 = OHUBEEN
BE#AEY HRP MW » v —v —ETHECHE L, BEY
KR, ECEREESIEE L DR TILRERELRDD
2, ThIbFROAEENEEERIIBHEREL LT, £
BHEAIE S IEDCHBERANICHELTAbhD EREL T
5. L LEIBRENOREE L » dFREFEDOWTHRE EA
oSV, SEEEMENMARC O TRE Lo, BR
e L LCED bR S L 510l B AT T BRI MR AR A
ITEREEARCHAEL TR D REBELA bhzh o, LTt
M oT, BEDMEIFHEE™ L &be 5 L FHMRNAR
THrEs HUEE NEEAREES L ¥ TICIHRRHEOE
BTG T 2 BERTEREE LTV EEXLBRD.

ZORIZEBCEVERIChI - TRENE V2 L2, Bl
TR BB 00 O MRRARME T OB, OV TR A E
BEREINBELTCWAERTHLLEELLRD.

2. FEASRTESEOEERERSECST

EEBM B0 5 HEARKO BRERL R EHE= ~ —
mUvEFICETAHE R, ZhETxa, vUA, Ty b, E
NEY b, THFERBNTRIATWERBLTLL—BLE
BRIZELA T, L Le#EMicasd, OERETD
REG R TR 5 R MR R R S ER A0 &
DI L, REBLOEEG Y TE T 5 EHHEMREE
AR EEEEAOEH & b st A ERSAA bR BT, L
LIRS, F 2 EORBNEBHORE L BYRECL
N, Sy PRENLEy b TR O RERSIIRER L Z A0
Dig fets,

Uemura-sumi 53 E 4% » b OFEE R EH O EHHE
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%&,Mﬁ%ﬁ@%&movfﬁﬁt,ﬁﬁﬁ&fﬁﬁ&mﬁ
2 GODEHKFT OB LBTVD. LI, =a—"
SOERBHISESE Zhb 6 DOEZK L DAERMRIZ VT
ek 2h, BEMEEEBKOTRMLRESLDD,
pAER, SHIER, AHFMEROE = - -2 vEIL, RIE
DENEHETFOBROB M XETH2HRSEELTSE

h, ThbOENKE RMEEF BRI BRSRITERIIFE
LT a. 40, KEEESE TR REH @R
®y, D) CESE WGA-HRP #EA LEBHNE= 2 - =
YORERRENIZEZA, ORBHIE= = — 8 VIRREAREE
ERROTHEROENHLRLLE LTEEERLLTED, =
TR ENERETOERO™MAOER = 2 —r vHREELT
WBhEEZHARD (K 3g). —F, BRHITE=2 -7 vi2E
EEREER MO SANEMCITIERR L TEY, 2085
EERER = - — = vORERBMIZ—FE L Tic (B 3-h). L
Fe it THE OB & BT R - e XRHXICEIIN S bh
b, SEORFC XD, FEHNE= 2 —» VEINIESEE
FOWRARIGEGZIRA LRS00, HHBEDRERSE
RO Lot L LIhbOBBEREHYIETS
EGcEU Ly o= — v vETIIREEEOEZ
HEHVBEETIIVOWR LT, BEHBED X 5 IR
PERTD = 2 — v VEREEMEEEREANCIIFELTIC,
BERAHRCHALTWS, L TRERE®ROZE
= .—uvOBERYHTAIHEC I HRENETERE,
SEMMCEREINABT A HEKE, AEMETERHK
LOM@BEELRB I LD, RECELY & h BHRCIERT
LEATED . B RHEREERCEN RO RED &
BOFIBIE/ A bR D & 5 SR TIIYY, BERCIEH
= . —r v BOMMEENEL L BEREEOHNNEEL LD
b, LOREWICER T MEEETORANERTHS.

WECE TS HRP @AM P v -+ —Ex AT, KM
FEAREEEESCBEHRIE = 2 — = VEFIDE{LIZ DLW
THEI ATV B, FhAbRVGTh L AFMEEEE X
P BT 5 BEREOTLAC SV TRE LEZLOTH O, 4
DR ERMEERMEO—RTH D it b, HEEEES)
BN L BIBR MRS L oM CREHRISE %
B L& LA bR 7.

I. RWMEHROEMEBLEICOLT (K5)

Snider 5, Ziskind-Conhaim 512 X AL, KRMREEC
L0 EEGE DB AR EB AR, KRB
TRERLMRAMBOLY, HENRLhEA, REABYHTIZ
EBEREMEONRIHBRYBETHD LS. EREABY
TRHREED 20, OWHEYE LR L OMCRIEER
DEARK LN BB, MBEKROBMIEEA DDA
WEWLWSP SEOFERTL, WEMROTIE, BoRIREC
FRELRTE TELIE R bRieh -t

— SRR AEE XN D b, EESAORRAE TR
M AT I A R Z 51999 & o dhiR P O BRFR & #EER O
BEIs v e o iEfi—EI 0 R E L OREED THEH,
BHEORMIC L - CHEESCEN L TERL DD, BEHL
DFRMEITIZEECHE D Waller B D8R, FE¥2
BT 2 @SR m 0K AR, FREOHEHER
BRI N 2 G EESRSE R & b 4 A RIFPREEMRES
SETHMBIRENSHHEE TS . LOBR—AROKRKER.

B Ui S RO EIRREEN RO v » 7 VAR EAT
Zicsh, DRI O MBRAE IR R <nTE 0 S
W SRR O DBIENRBBE LEETD L, T Off
DHEEFHFIREL, HEEEE 8 -1 28R RHECHI L—
KOBBEDOINEEBHZ LD, 20X 5 EN~DE
SHRSIIMEROBEAR LA, REBRETLIRDLAD—
BESETHD LB E?, EB=.—rvDHE, BHNTD
AHIEEEHCHML TR, Ef= . —r v b EOHERR
BT20h47 24 TRREDPCREERTLE-TWD
FLTREREOES = » — 7 VIR, LOEB =PV
LEBUBZEDTESD "FHERNEEER (non specific
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Fig.5. Schematic diagram showing possible multiple
sproutings occurred after the facial nerve injury. One
axon may innervate many endneural tubes in the early
stage of regeneration.
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Fig. 6. Projection drawings in experimental cases. A: Distributions of labeled neurons after WGA-HRP injection into OR
muscle (black) and into OC muscle (whte). B: Distributions of labeled neurons after WGA-HRP injection into PDG muscle
(black) and after Fluoro-Ruby application into facial nerve trunk (white). Double-labeled neurons (stars) are observed in early

stage of regeneration.
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Abstract

To study the process of recovery from facial palsy, the regeneration of the facial motor and accessory facial nuclei were
examined using the retrograde tracing methods in the guinea pig of which the facial nerve had been surgically injured. After
the intratemporal portion of the facial nerve was exposed and crushed for 5 minutes using a microsurgical needle holder, the
animals were allowed to survive for 4-22 weeks. All of the experimental animals had recovered from facial palsy within 4-7
weeks after facial nerve injury. In these treated animals, wheat germ-agglutinated horseradish peroxidase (WGA-HRP) was
injected into the facial minetic muscles (orbicularis oculi and orbicularis oris muscle) and posterior digastric muscle, while
Fluoro-Ruby was applied into the extra temporal portion of the facial nerve. Following a survival period of 2-3 days, the
guinea pigs were deeply anesthetized and perfused transcardially, and cut in the frontal plane on a freezing microtome. The
sections were treated for HRP histochemistry with tetramethyl benzidine (TMB), and observed under a fluorescent photomi-
croscope, and distribution of neurons labeled with WGA-HRP and/or Fluoro-Ruby was examined and compared with that in
the control cases. In the treated animals, the normal somatotopical organization was not maintained, and the labeled neurons
were scattered in the main facial nucleus and the accessory facial nucleus. In the early stage of regeneration, there were a
number of double-labeled neurons containing WGA-HRP and Fluoro-Ruby. These results indicated that misdirectional rein-
nervation and multiple strouting of regenerated nerve fibers to their target muscles occurred after facial nerve injury.



