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ABSTRACT

Cen_tral Localization of Facial Nerve
and LI4 related to the Large Intestine Meridian

Park Woo-Soon*, Lee Chang-Hyun", Lee Sang-Ryoung’

Department of Meridian Point’, Anatomy .
Oriental Medical College, Woosuk University

The purpose of this morphological study was to investigate the relationship to facial nerve and
LI4 related to the large intestine meridian. The common locations of the spinal cord and brain
projecting to the LI4 and facial nerve were observed following injection of transsynaptic
neurotropic virus, pseudorabis virus(PRV), into the LI4 and facial nerve of the rat.

After survival times of 96 hours following injection of PRV, the rats were perfused, and their
spinal cord and brain were frozen sectioned(30um). These sections were stained by PRV
immunohistochemical staining method, and observed with light microscope
The results were as follows!

1. The PRV labeled spinal cord segments projecting to the LI4 and facial nerve were founded
in cervical, thoracic, lumbar and sacral segments. Dense labeled areas of each spinal cord
segment were founded in lamina IV, V, X, lateral spinal nucleus, intermediolateral nucleus and
dorsal nucleus.

2. The PRV labeled medulla oblongata projecting to the LI4 and facial nerve were founded in
the Al noradrenalin cells/C1 adrenalin cells/caudoventrolateral reticular nucleus, rostroventrolateral
reticular nucleus, medullary reticular nucleus, nucleus tractus solitarius, raphe obscurus nucleus,
raphe pallidus nucleus, raphe magnus nucleus, gigantocellular nucleus, lateral paragigantocellular
nucleus, and spinal trigeminal nucleus.
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3. In the Pons, PRV labeled ﬁeurons were Kolliker-Fuse nucleus, A5 region, locus coeruleus

and subcoeruleus nucleus.

4. In midbrain, PRV labeled neurons were founded in central gray matter.

5. In the diencephalon; PRV labeled neurons were founded in lateral hypothalamic nucleus and
paraventricular hypothalamic nucleus. In cerebral cortex, PRV labeled neuron were founded in
parietal cortex 1, frontal cortex 1, 2 area and insular cortex.

These results suggest that PRV labeled areas of the spinal cord projecting to the L4 and
facial nerve may be first-order neurons related to the somatic sensory, viscero-somatic sensory,
volutary motor neuron and symapathetic preganglionic neurons, and PRV labeled neurons of the
brain may be first, second and third-order neurons response to the movement of facial muscles
and smooth muscle of blood vessel, and salivation and special visceral sensation.

The present morphological results provide that acupoint of large intestine meridian and facial
nerve may be areas of the central autonomic pathways in relation to the integration and
modulation of reflex control linked to the sensory, motor and autonomic system.
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Qo] \Eslo] gitkn 3T Matsumoto 57
BN BAED REMEEE S std MEFE
& A e 23] Atk disted Basgch
Liu 59 fHmel #EmpEe) sRel MmEddn
Bastgith E£3 o d7PAERZ BRI @BE
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RS BE 250g W9 @S Sprague-
Dawley#l 3 207l o TRl HZA
2 10vie)¥ EiEste glZsted FIAsEG.

2. BERAHE

1) slofqA

Pseudorabis H}e]j2]~ F Bartha strain(PRV-
Bagh 32 ¥ fggolA WBAA A-EstH ol
straing porcine kidney fibloblast (PK15-cell)sl
A 71E RS HE(-70 OREete] E4 A2
=o] AAE & ALIIT 1A Hilges ol
virus straing acetone-inactivation® RE& E7|
o] FAbzle] €& rabbit anti-PRV-Bag #)2Hs}
o] Abgstdoh ob® AbelA o] viruse]
HEE gileu vy AHE AZstd B
BT BE EHEmmsel RRIme el S
3le] BFS Wdlm HE WEEE vEA] 138
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HERTIHES 7% chloral hydrate(0.4-0.45ml/
100gm)E 2z [k A iEgfste] MiEEAIZ) & H
FEe mgs mAae YRSt HES BREs
X FEiEe ZHARGD GHE Sl
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Pseudorabies ®holaix FYF o 96A1tY 4
EHME £ 42 4y FHEL G TE M
gWoz MEEANNT LS I EHRETE
Axstdoh EEEE ¥WA 01 M sodium
phosphate buffer(¢)3 PBEt#)e] heparin(1000
IU/1000 m)& #e §49& 1087 #ERAZ
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B AR EREE B Al HE7] 9
wia(GaEE, e EEE, BN S MY o
S BY nH A 4°CollA 4A17F T B2 %E
g Adsigt. 1% oA 01 M PBR M7
=t sk#sta 20% phosphate buffered sucrose
Lol 12417y U] 48AZF FoF 2UF RBEHY
o EE BHESES BEYE(Leica, Jung
CM3000)E ol &8t o 30um FAl9 EHER
P52 SHES) 6-well plated] £AHNE BBEH
I Fiis MBS S TEY FAl 6-well
platedl] £Xdl2 B@ste o 300% H=9 =3
AAZ free floating method2 HRMEMILELME
< MeiTshA

5) M3 Bl M

A4 111000022 M3 14 gl AR
BES 271 KB 1287 WA 24AN5
vt A Zich ojw) 12} figge] #BL 01 M PBY
1% normal goat serum(Vector Laboratories,
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RE Mg O F OHETFES A4
1587 23 01 M PBE A3, 23 A
1120022 FiEE biotinylated goat anti-rabbit
IgG(Vector Laboratories, Inc. Aol g4 1
AlZE b dbgAIZT oA 1587 28] 01
M PB Kit@EE& AZIFE peroxidase7t EA "
ABC glof &7l FifolA 1A17F bk w9k A
Ao 2 & A 0.1 M PBE 1587 23] Kkikst
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Abbreviation :

4V, 4th ventricle

Al, Al noradrenalin cells

A5, A5 noradrenalin cells

AMB, nucleus of ambiguus

ACS7, accessory facial nucleus

AP, area postrema

Cl1, Cl1 adrenalin cells

CC, central canal

CG, central gray matter

CVL, caudoventrolateral reticular nucleus
D, dorsal nucleus

DMV, dorsal motor nucleus of vagus nerve
DR, dorsal raphe nucleus

FN, facial nucleus

Gl, gigantocellular nucleus

IML, intermediolateral nucleus

IMM, intermediomedial nucleus

Latc, lateral cervical nucleus

LC, locus coeruleus

LH, lateral hypothalamic nucleus

LPGi, lateral paragigantocellular nucleus
LSP, lateral spinal nucleus,

MD, medullary reticular nucleus

MOS5, motor trigeminal nucleus

MVE, medial vestibular nucleus

OPT, optic tract

Pal, parietal cortex, area 1

PRS, principal sensory trigeminal nucleus
PVN, paraventricular hypothalamic nucleus
PY, pyramidal tract

PYX, pyramidal decussation

RCH, retrochiasmatic hypothalamic nucleus
RF, rhinal fissure

RMg, raphe magnus nucleus

ROb, raphe obscurus

RPa, raphe pallidus nucleus

SOL, nucleus solitary tract

SOX, supraoptic decussation

SP5, spinal trigeminal nucleus
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RSB F Q) pseudorabis virusE EEEMAR
BAETIR AL Y] el Bol AR EHE A%l &
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BR L IL W, IV 2 V4 msb et X4
2 SHAISEEE % (lateral cervical nucleus)ell 1-370
Axol WS 014 Eigsdev, F=2
IV, V, X#Ea A SRS FalstAl Bo] &
HEIAT. WA e B FusA 2 FHile
TnF FEHEJo) FIRT EHmGmEL 9%
ol  ZziolZ4¥(intermediolateral  nucleus),
Clarke $Z3%(dorsal nucleus), X399 9 71&&
3 8l (lateral spinal nucleus)4fikol it} EfEs}
Mg AE BiR IV, V, X#ks 7123484
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HEmRA HZHEE K Hige fEEiIAE
= ) 712 22 8(caudoventrolateral reticular nucleus)
3 o7} 2 22 ¥ (rostroventrolateral  reticular
nucleus)®} Cl adrenalin M %(C1 adrenalin cells)
9} Al noradrenalin#] (Al noradrenalin cells)%

o Lz

o £T2EW(medullary reticular nucleus) %

=X Bt (spinal  trigeminal nucleus)ol A
7% BERES B9 a2ln IRk
(nucleus tractus solitarius), TUIFAZAS%H3

(dorsal motor nucleus of vagus nerve) R 9&
#(nucleus ambiguus) A FHH: S
o &718e A$ ol B <£7)¥(raphe
obscurus nucleus), #FM<&7)¥(raphe pallidus
nucleus) @ 2%7)¥(raphe magnus nucleus)el
A gAdure g B3, AHoAE ¥ (gigantocellular
nucleus), 7+& A4l L2 (lateral paragigantocellular
nucleus) % #4174 8 (facial nucleus)oix] 7%
FA k3-8 el bl e ZAAF2Y
{Kolliker-Fuse nucleus), 2 49k (locus
coeruleus), 4 o}#(subcoeruleus nucleus), AS
G (A5 region), HHAMA 2 P (acessory facial
nucleus)oll 73 FARtES BEon 48
KB HE(central gray matter)$} dorsal raphe
nucleusl = [BERIES 20 Rl K
FE 72 8 (lateral hypothalamic nucleus), ¥ &
A48} 88 (ventromedial hypothalamic nucleus)
2 4% 2 ¥(paraventricular hypothalamic nucleus)
AA B3 [FEHNe B4 KEdME BEY
tt}ie] o 9 (hindlimb area of cortex), BISEHEE 1,
2 (frontal cortex 1, 2 area)ffiil= JAEIELH S
1 #fiR(parietal cortex, area 1) ¥ 4% 2 (insular
cortex)ell v|etstAl BURES EAT

EHNA #HEHE K FHe HEigdME H
) 7}Z 21 & 8 (caudoventrolateral reticular nucleus)
9] Cl adrenalin 4 Z(Cl adrenalin cells)®} Al
noradrenalin#l £(A1 noradrenalin cells)d ¥, &

KBEBHE H15% H2R

] 712 1 8 #(rostroventrolateral reticular nucleus),

%4 Z2 8 (medullary reticular nucleus), o}#l&
gl B ¥(inferfor olivary nucleus) ¥ Y&
(nucleus ambiguus)oll Al 73 BHERES 2o
agxn €149 F§ ot¥d E%HE7]¥(raphe
obscurus nucleus), #F¥&7]M(raphe pallidus
nucleus) 2 24 7|8 (raphe magnus nucleus)o
A FANSE 593 AdAE Y(gigantocellular
nucleus)z}t 71 A ) Al 72 ¥ (lateral paragigantocellular
nucleus)el 2% F4HELS bl dhfgo]
AEe rhkEaE(central gray matter), ZAE
Z#(Kolliker-Fuse  nucleus), % 293 (locus
coeruleus), #4e}M(subcoeruleus nucleus) =
A5 HE (A5 region)ol 7% BH:EES Bgoq
AR h, KA B (central gray matter)o| = [B#ER
e BIoh MEdAE  18% 72 W (paraventricular
hypothalamic nucleus)®} 7}%A) A8} 5 & (lateral
hypothalamic nucleus)l 4] 73 [3#¥H38 BH
ot K Me FHEY LohE] 99 {orelimb area
of cortex), RISAIERE 1, 2 (frontal cortex 1, 2
area) R BAHIERLES 1 4EB(parietal cortex,
area 1) 2 A7 A(insular cortex)ol] #5387 5
MRS BT

CNS nuclei labeled after PRV

Table 1.
injections into the facial nerve and
L14. following injection PRV
Facial Nerve LI4
Telencephalon
Cerebral cortex
hindlimb area *%
forelimb area **
parietal cortex, area 1 LE I L
. frontal cortex, area 1, 2 : Kk Kk
insular cortex *K Kk
Diencephalon
Paraventricular hypothalamic nucleus LA £
Lateral hypothalamic area K
Ventromedial hypothalamic nucleus ok
Mesencephalon
Central gray matter Ak ok
Dorsal raphe nucleus Hkok
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Pons
Kolliker-Fuse nucleus
Locus coeruleus
Subcoenileus nucleus
A5 cell group
Facial nucleus
Accessory facial nucleus

Medulla oblongata
Nucleus tractus solitarius
Dorsal motor nucleus of vagus nerve
Nucleus ambiguus
Rostral ventrolateral reticular nucleus
Caudoventrolateral reticular nucleus(A1/C1)
Lateral reticular nucleus
Lateral paragigantocellular nucleus
Gigantocellular nucleus
Raphe pallidus nucleus
Raphe obscurus nucleus
Raphe magnus nucleus
Inferior olive
Spinal trigeminal nucleus
Medullary reticular field

+++ : 10 cells or more/section
++ 1 5 cells/section
+ 1 3 cells/section

ok

* k&

*%

*okk

%k 3% 5k

* %

Fig 1.

*k

*%k

*%

*kok

*k

Projection drawings of coronal section
taken from cervical(C), thoracic(T),
lumbar(L) and sacral(S) spinal cord
following injection of pseudorabis wirus
into the facial nerve. dots '@ labeled
neurons; I, I, I, IV, V, VI, VI, VI, IX,
X, Lamina area; CC, central canal, D,
dorsal nucleuss; IMM, internediomedial
nucleus; IML, intermediolateral nucleus;

LatC, lateral cervical nucleus; LSP, lateral
spinal nucleus.

‘2. Projection drawings of coronal section

taken from rostral(A) to caudal(E) level
of the brain f{ollowing injection of
pseudorabis virus into the facial nerve.
dots : labeled neurons.
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Fig 3. Projection drawings of coronal section
taken from cervical(C), thoracic(T),
lumbar(L) and sacral(S) spinal cord
following injection of pseudorabis virus
into the acupoint LI4. dots ! labeled

neurons; I, I, I, IV, V, VI, VII, VIII,
IX, X, Lamina area; CC, central canal;
D, dorsal columm: IMM, internediomedial
nucleus: IML, intermediolateral nucleus;
LatC,
lateral spinal nucleus.

lateral cervical nucleus; LSP,

Fig. 4. Projection drawings of coronal section
taken from rostral(A) to caudal(E) level
of the brain following
pseudorabis virus into the acupoint LI4.
dots : labeled neurons.

injection of
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o BTl TRE KM, WS, WEX

REFRBEE BIo%H B2R

So] EX#dx ok Gunn¥e RRl F2 &
TiE E& igio]l 2T Fod Eq%da
oo Plummer®E &Ko MES MEEHD
9 HEEEol dAIgE AHE B
Chen®¢ RES oldfd] Ux mF WRRT ¥
A SHEE BT AP BERED A2
dxs1 FE9 FEY MRS ALY RERLE
I Az dx3ctn o, olzld AT A 9
e ST RRe R, BR, RTEB SR
2 A SHEBEGRNe TR gYsd K
S, S, MR S EXHo UoiA i
SRR, MY, HEET S3 2T AN g
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EP"— F25 et 2y gFEe dFHast
mHBRe A oled UYHA *T HHES
1 FEREKSGe ALE SRAsFEe ey 2
= REge giEfteld M, WET 9 ﬂ&l
2 dile BERHkolEr] BEos o8 F
zAT g8 )9 Rl HEHeR 01—?—01141‘:'
Asel MEEAS AdHozr HHFF Roleln

LY

g B AFelME e et #AE
Foslaz ¥ AFelME FIBHABKTS od
B3 8RY &4, os FHRY HmB(facial
nerve) S A #3&ted pseudorabis virusE AMAFH
Az olgsted zZ Reldz IXE PEMSHE
EmEme Az vzt

FEISHES BHsd SBESINE U4
Fo| Tolzt ASLE DEEWHA, NEEMZA, O
T uSold ASE BE, Off, O0f, Ok
B, OEMBEE ®e OERoE RESAT. @
Bale] EEE Mol MAmY BBL EHsid

A EIEe] BBE fme) WAEA 2ot &
o) Wigkol BT s BAWD. —pmez
BEfmEel B%ss mEo AXS PRE B
A s mEmee Emd BEe doA
BFsle Aoz F@med® oBWse XEE
oo HEMHAS WE | KE BEEE %
%, EE ERBEW RORBEEL S Ao
FABENo R FEmWSHE © 8B8yd o
BAstel #Esol Behedl, et WE 9 K8
#BE 2 A e & dod, I Hd mfe

K BEWEMA £ Facial diplegia(bilateral
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facial palsy)& do7|v KELZE LM Wl
#%® #£8] Guillain-Barre Syndrome?®3} #17
HHRERESST %Xt MobiusfEREH 7P
o]u}, Melkersson-Rosental FEBEEXT® o)
ek CERmple]l HisHE AN 93 B
ol RAHAG, FEARBRAIHNE —H, &2,
AE A8, F=8, 818, RE e Ko ¥
#l FIA=Z Qen, a2 FdlN g/ M &
ARg®.

B A3 mmmks 4844 #ase i
o] RS AEE B BE 2 B =F 2A
sded 53] #£iEanel e M
BiR O, IV, ViR 3939, Clarke 5%
2 XAt SFLE 2B [ 1 99L& HE
e FIEE BEERE 2 ghesty, O, VY o
& BEEREI YE FEd weg ALY o
Z7)8t 5% AZXE o BEHY MR
ol B 715¢ B9 AN MegEst EE
9] 3% VI 499 383 28 X BE
HEEEL, TG S 2E3e mES 23
B AWM Te] ddow gezen, 28 IX
e Y EImMSAMEEEA o9 v HERE
Mg J9o2 X EEMMY EE R %R

d #AsE d9ez gt %% dorsal
nucleus FEEm < A7 25 %F(muscle

spindle)?} 21738 &43(Golgi tendon organ)®
2AAANRZGH EAste doz gyt HS
o] F&ee] BAAGGL Ao WY A&
A9 AR A7 AZ Y dintermediolateral cell
column, sacral preganglionic cell column)2 24
T, LEE, ¥ 2 REREES Adsts 99
22X mEES ¥FE RHdc dAYFoh
ol&d Ul AfAALAFE F2 RETH, R
WSE AR AEMSK, TEME dF Mk
%% 28YA JA e Aoz ded, &
RTHY MRz Hat 2AH A+ 9 954
feeg et 4 24 € Hg9 39S
7Z15eA 7158 L33y, £33 52 Jdeirts
noradrenalin’d Aft ASHIEAHA Al zatste
BEise] D8, MUy ¥ XEMESE U Z
7HE W1 5 359 HBHFEoz 97
mEEet 49 BEfEe 379275 X3 Lk
T HAe AWde nE de EEgSs A

A SR, oy e $2%e) EAY 2
BE9 Adgrted THEF%G wHIEZ
Fresiel Qe 2279 AE-EHMKTe 4
A9 Her)e AA7Be] ity zAs =g
AE A5y S22 Y= VAAEAE KE
R AF A wge] Frhsted Ay &9
3 288g AFHA 1 7158 AAH, A
B Hee W22 s AAATA WANA
A2o] AYH® whgo] 2AHAY Hide %
gie weh Loy} HEv|Y 247)dy ag2de
AZgo A 1 7% FRYGT FAGE. =
AYel &5 HEEHEEIN FAH ExF
Heol 23 [-VISEL Dxe 7ze wol 4
deo] ZAAEE BllE 9499 Aoz Algs
o, 4o EXE FUYS UL Bz Yuoly
FAHE RS FAIPAR AEAGLo
24 AU BETH/IZY, MR2d, P4
A 2 ASYHNM NP RS E AP A5
S ol WBZ 25 YUY Aoz AR
T

B iE % (facial nucleus)e oigi7fjel ze A
te g oz &5 Y&y 718 19
282 Uyojx HZEre AFz HA g
AT, AEMRZN AZAZA S0 o
22 UFoEe AL HFifiisEe B¢ z+
ZH5E Auiste WBEEY Aeld uz
4ol olg Holm Utk MM HFM
Bize) e Yo g A& Holm e
ol Z(proboscis)E A Wste HARMMEHS 92
Fol, d3 =FHA= FTURH, A B2 i
#Hizo) &Ko EX gl g ol ®X
7918 zlels EEWLY A% 4 25
Aujste AA w2 ExPg9 o) Har}
T A’ EEEES EEFOIYAE %o[E
W EEEH L 8BEHE AEed AFde
FEWEEY 9&%d gAdtn #on®
—HEHY BT EESEHS Avsle £F4A
e FEmmgy ®gE w2t EAstsd o A
8L tihd A7 & (accessory facial nucleus)o]
ga s

BREWERES P, B EREEYYH 9& A
g wnyen’”, @EmwEEd FAEE 99
< N EEEE (orofacial region)S A )}

o

[ A U
© A

A
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E HAas Ad £& AMste FJELC Aol

b gz d4ck F¥dAME  retrorubral
nucleusol X EHEMEHKY WEE 2 FAlel,
ZA WA FolAgle MR,  Edinger-

Westphal nucleus, 2 I EA EHEmE
o FAMSle A A A 3% (emotional behavior),
w9 whAHblinking) % AWiet EEHY ESh)
ge@ctn s, Cholera toxin B subunit
& HEWSEK Sugezs FAYE FHY F
A8 M A 7 Edinger-Westphal nucleusel & 4l

AAEAS  EXHY, dAgHxsiet i
substance Pol EAEDzT G’ =3
substance Pol Z38Al EAHE 48 2599
gEne AdEe  FRFe wEHFoly,

Enkephalinergic immunoreactivityl 71§ 7814
X EMMEY HiRe AE Adsie WE
2} ste EXEQEEZ mlRdEmEe Aol
Boln UNUTH?. MM &8st TR
= Hel kEeoz Ry AWE Lo oy
KIEHEHES PREAA BEMEZA FAEE F
Aoz AVAFA REES R HIE
dezitty sigch

TR e HmimRege] sske fige o
29, 5208 wWEagdez gagon?
AeA A RGN FZFa WFHIEYL HA
migkse) FRET SRR T8, ng
Z dgo A%agEY, AU FRY YS 2

e FololM FHAEELY WEER] FA
=, giinpskel WESRRY FAse 28

Y& o SIS wBYY 9FHo T}
gotn gl o]2idlk disynaptic spino-facial
reflexese 49 5Z% 2% V7R BAAY
= FAENE AFstd dAagHNAETEE F
& H o HEAMRIZOE FANEE il <
sto] RRAoZ gAaddn A0, =Wmg-
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Legends for Figures

5. Distribution of PRV labeled neurons cervical spinal cord following PRV injection into the facial
nerve. Labeled neurons were observed in lamina I, I, I, IV, V, X and lateral cervical nucleus of
dorsal hom.

6. Distribution of PRV labeled neurons were thoracic spinal cord following PRV injection into the
facial nerve. Labeled neurons were densely observed lamina IV, V, X, dorsal nucleus, lateral spinal
nucleus and intermediolateral nucleus.

7. Distribution of PRV labeled neurons in the mylencephalon following injection of PRV into the
facial nerve. PRV-labeled ncurons were observed in raphe obscurus(ROb)

8. Distribution of PRV labeled neurons in the mvelencephalon following injection of PRV into the
facial nerve. PRV-labeled neurons were observed in raphe magnus(RMg), raphe pallidus(RPa),
inferior olive(10), gigantocellular reticular nucleus(Gl).

9-10. Distribution of PRV labeled neurons in the mesencephalon following injection of PRV into the
facial nerve. PRV-labeled neurons were observed in locus coeruues(LC) and facial nucleus(FN).

11. Distrihution of PRV labeled newons in the mesencephalon following injection of PRV into the
tacial nerve. PRV-labeled neurons were observed in accessory facial nucleus(ACS7) and A5
region(Ad)

12. Distribution of PRV labeled neurons in the mesencephalon following injection of PRV into the
{acial nerve. PRV-labeled neurons were observed in dorsal raphe nucleus(DR) and central gray
matter(CG)

13-14. Distribution of PRV labeled neurons in the ciencephalon following injection of PRV into the
facial nerve. PRV-labeled neurons were observed in lateral hypothalamic nucleus(LH) and
paraventricular hypothalamic nucleus(PVN), .
15. Distribution of PRV labeled neurons in the telencephalon following injection of PRV into the
facial nerve. PRV-labeled neurons were observed in parietal 1 area of cerebral cortex.

16-17. Distribution of PRV labeled neurons in the mylencephalon following injection of PRV into the
LI1. PRV-labeled neurons were observed in raphe obscurus(ROb) and lateral paragigantocellular
nucleus(LPGi), )

18-19. Distribution of PRV labeled newrons in the mylencephalon following injection of PRV into the
LI4. PRV-labeled newrons were observed in raphe obscurus(ROb), raphe magnus(RMg),
gigantocellular reticular nucleus(Gi) and lateral paragigantocellular nucleus(LPGi).

20. Distribution of PRV labeled neurons in the mesencephalon following injection of PRV into vthe
Li4. PRV-labeled neurons were observed in locus coenuues(LC).

21. Distribution of PRV labeled neurons in the diencephalon following injection of PRV into the LI4.
PRV-labeled neurons were observed in paraventricular hypothalamic nucleus(PVIN).

22, Distribution of PRV labeled neurons were thoracic spinal cord following PRV injection into the
LI4. Labeled neurons were densely observed lamina V, IX, , X.

23-24. Distribution of PRV labeled neurons in the mesencephalon following injection of PRV into the
LI4. PRV-labeled neurons were observed in A5 region and Kolliker-Fuse nucleus(KF).

25, Distribution of PRV labeled neurons in the telencephalon following injection of PRV into the LI4.
PRV-labeled neurons were observed in parietal 1 area of cerebral cortex.
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