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Cholera toxin B subunit®} pseudorabies virus=
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AZBAZA 9] 912 vl

22l 1 B o= choleratoxin B subunit (CTB)<} pseudorabies virus(PRV)S o]4-3le] 313 Az} &
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FolH 7| gk 3wAl, A8, choleratoxin B subunit, pseudorabies virus

IS WA ek Fagk A4 A oln] g
ub 91} (Jansen 5 1992). Sz AL kb
A N%e B, 5, A5 2hgel o Fo] AHeldel] A FAA L S3=
o hgReln FPHoe 285w glont, YAl HAIRes, Al AT o smgsd
AAAE A e i, AAREAE ole  Aexd m3 r|RozMe) Mg sk Aoz ¥
g Hh 5ol 98] x&H o=z AFH o (Hubschle 341w 214(HainSN0rth£ 1971) setellA] 2=
= 1998). Ao] FuHE AL Ao} A ALH AT o WA, ARFFN 2x AAA
ol A}Zol o3 AEAAAES 3] =AY} (Rice AT EA17 = (afferent pathway) & 2| vHA] 59
1977). AFAAAE F RapAAAEE ehlgn) A EAAG ol EEA oz 7he 9135w D
£ YAHAT fASRT A Re wukh okl AR el e razti el d s
3 glom], AAFAAE o4 Yoz 9 8 L4 (submandibular ganglion)olv} =LA <)
AR el (3o |4 o) et S AR AFAAE olE F HUAS
A2 : han@chonbuk.ac.kr A& x|u) gk} (Rice 1977).
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Al A B ATE FEAANA
Ao EaEae] HUAS HUAe A
o2 %] (Yagitagl Hayama 1909) o] & w2 17}

SLERIDCESEN ERRL IR DNED
Aol HEF AFES AT R, o} R ZR] o 2H| 2}
oAl FAUH-S o] 88t o7 (Shutes} Lewis 1960,
Brownz} Howlett 1968)¢} horseradish peroxidase

(HRp)_E_ o]%%} —?(Hiura 1977)0ll 4§13 &0 8

91, BrownJJr Howlett (1971)-4 AT A= 2jRR
Hjgo] dFA7e] ZAe] X3ttt a shglew,
John (1981)3} Hosoya 5-(1983)> dZFA17 3] 7}
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Jansen 5 1992), &= AY
2k} (Hiura 1977, Hubschle 5, 1998).

=3 ATATS FUaD HUAel 2%
Ao}t AAZARE FYskA a2+ 4
A ol SRR Selke waw
Sal7el AAFAAE B3 At FYste] A
o} (Hiura 1977, Matsuo 1980, John 1981). &
AR NAFHAE 99 FUT GF sl
(33 & 1999) o] 5 F3:AAAEL] A4
AL AR = 17§2‘r—2_4,z}<31 cholera toxin B
subunit (CTB)gHe F3 454t

pseudorabies virus (PRV)<2] bartha strain<
AAED RaRAAAES AFshed s Sl
Ql AAFAHALZ o] &-F]o] ¢k (Jansen 5 1992, Hu-
bschle 5 1998), CTB:= 541734 24|, 2414
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F4EE Ae WAss.
3. CTBe| Heiz
CTB¢} PRV &

g FES dH=
He dol oA
6}°4 300mL 2] A4 4

% 0.1 M phosphate buffer (PB)% (pH 7.4)°1]
A]7l 4% paraformaldenyde 374 118 1x]7+%5<t
Felsted AT A F WA ALEste] B
2w o} S 2 Asty HE7E AH st 2L
el 24X 7F 24 JA 243 F 20% sucrose-
phosphate $k3=elol] 124]7F S 4°Cell A} oA Y=t
Bl om, o] w] HH3 x= o] 20% sucrose-
phophate k3ol 7leloke Ael S Feldt 3
ubd 7] (Leica, Heidelberger, Germany)E o] &3}
40um T 7tz HAodE A4 AHE o] Wy

5 7:1

T 9
27 3}t QAL Algshsis

W z2]5}8ked ML avidin-biotin—peroxidase (ABC
kit; Vector Laboratories Inc, Burlingame, USA)S- ©]-&-
& free-floating®el] ¢sted chest e Aol wh
gt Alslode). 24 AH-E 1%} A<l goat-anti-
CTB (List Biochemical Laboratories, Campbell, USA)
=2 1:10,0000.2 3|4 3}e] 4°CollA] 24A)7FE) ub
SAZ o @ 17+ A|e] 34 0.1M PB §olo]
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23] M|x3 & ABC kit (Vector Laboratories Inc)Z
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doz 158%A 23] AHsgd DAB kit (Sigma,
Steinheim, Germany) & A}&-3sle] 5871 ul-2 A Zioh
whgo] T 252 01MPB £l o2 33 AA
skt

4. X—gal &M

PRV 225 AAN ZAE #As17] $J81M X-
gal A< AAstAet X-gal 42 X-ga 20mg,
potassium ferrocyanide 21 mg, potassium ferricyanide
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17 mg, 0.01% sodium deoxycholate 1 mg, 2 M MgCl,
10 L, 0.02% nonident P-40 2 pL, dimethyl sulfoxide
(DMSO) 250 L= 0.1 M PB 10mL-g-of] 3]A3}oq
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= At (Fig. 1), 2oqx &A1= et 138089 &
7S] T A3 o] Hole EoldlAe dFRS]
Brhe= £ 50um Z7)9] 1570 o] Ake] A1AA £ 7}
d2A7 F9lel WAl FAHA =2 F e (Fig.
2), d2A7AETF-Fo] HolE FeoledlAE 30~40um
Z719] 7~ 127) A=o] AAA A7} A2 & F
9] WERAA G EoAA &AFH o (Fig.
3) ZoiA #AE A= Aot 3R e ] me
ERSelME d2474 ] 571 30~50 pm
37198 5~ A=xe] AAAMEA BAH S
(Fig. 4). CTBe)| Jaf &A% AAM ZA = F2H5-9]
o} me|FR el =AF AAMEA L] =771 )
ER9ell M A H AR EA B =717} o Zio
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o] 2Eele] ZolAN BAHN (Fig. 1. 913
wulale] F7049) F QFAA0] wolt FololA

= Wl Ae) ARA A} BARY T ] A
AAEAZ SRR Fae] 2Bl EAH Y

E
o (Fig. 2). A2AAETE] Holx FoldA:
CTBe| J5) EAF AHHEZAE Aolol] 107] A=
o) AAAZA) 72l e Bl 217HZA )
7 F9e) o= 45900 (Fig. 3). $138]

a9 ;R 8] AAHEA} EolA
N EAFom, Fue) 1B FolAA EAH
it (Fig. 4).
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CEENEBIETE R RIS /- IEE I 2
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2. 38IF|E {422 PRVE HLMo| Felstx
CTBE {20 FUst & EX|=|= MBME
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1) CTB EA| MZBMIZHQ| ||
AxEu ] Y]l E 30um =719] 774
Az AARMZA7E A EAFH A (Fig. 5)
2ol mAE S SRR FES] F A2
730l Bels Foldxe 157 A=e] A7 =ZA)
7b A F9ell EHA 2AHA A (Fig. 6), &
SAAETFE] Bl Foldxe 30um =7]9
257 A=o] AAM 2A 7} A5 TF20] R
A Bl EAAA BAE AR (Fig. 7). S50
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o] meZH oA 30um =7]2] 67)
AR ZA7F med &A= (Fig. 8).
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CTB-immunoreactive neurons (arrows) are labeled diffusely in the rostral part of SSN (Superior salivatory nucleus) following
the injection of CTB into the submandibular gland. PRV -immunoreactive neurons (arrowheads) are labeled diffusely in the
reticular formation and rostral part of SSN following the injection of PRV into the sublingua gland. bar = 100 um
CTB-immunoreactive neurons (arrows) are labeled diffusely in the middle part of SSN at the level of facial nerve following the
injection of CTB into the submandibular gland. PRV —immunoreactive neurons (arrowheads) are labeled diffusely in the reticular
formation and middle part of SSN at the level of facia nerve following the injection of PRV into the sublingual gland. bar =
100 pum

CTB-immunoreactive neurons (arrows) are labeled diffusely in the middle part of SSN at the level of internal genu following the
injection of CTB into the submandibular gland. PRV —-immunoreactive neurons (arrowheads) are labeled diffusely in the reticular
formation and middle part of SSN at the level of internal genu following the injection of PRV into the sublingua gland. bar =
100 pm

CTB-immunoreactive neurons (arrows) are labeled closely in the caudal part of SSN following the injection of CTB into the
submandibular gland. PRV —immunoreactive neurons (arrowheads) are labeled diffusely in the reticular formation and caudal part
of SSN following the injection of PRV into the sublingual gland. bar = 100 pm

CTB-immunoreactive neurons (arrows) are labeled diffusely in the rostral part of SSN following the injection of CTB into the
sublingua gland. PRV —immunoreactive neurons (arrowheads) are labeled diffusely in the reticular formation and rostral part of
SSN following the injection of PRV into the submandibular gland. bar = 100 um

CTB-immunoreactive neurons (arrows) are labeled diffusely in the middle part of SSN at the level of facia nerve following the
injection of CTB into the sublingual gland. PRV -immunoreactive neurons (arrowheads) are labeled diffusely in the reticular
formation and middle part of SSN at the level of facial nerve following the injection of PRV into the submandibular gland. bar =
100pum

CTB-immunoreactive neurons(arrows) are labeled diffusely in the middle part of SSN at the level of internal genu following the
injection of CTB into the sublingual gland. PRV -immunoreactive neurons (arrowhead) are labeled diffusely in the reticular
formation and middle part of SSN at the level of internal genu following the injection of PRV into the submandibular gland. bar
=100 pum

CTB-immunoreactive neurons (arrows) are labeled closely in the caudal part of SSN following the injection of CTB into the
sublingual gland. PRV -immunoreactive neurons (arrowheads) are labeled diffusely in the reticular formation and caudal part of
SSN following the injection of PRV into the submandibular gland. bar = 100 um

116



117



Bl
KO

<H
<o
@

ol

'
‘b

T,

7

A

-

!

118



Korean J Phys Anthrop
17(2): 109~ 119, 2004

Abstract

L ocalization of Nerves Innervating Sublingual and Submandibular Gland in
the CNS Using Cholera Toxin B Subnit and Pseudor abies Virus

Eui-Hyeog Han, Kum-Soon Song, Chang-Hyun Lee"

Department of Anatomy and Institute for Medical Science Chonbuk National University Medical School
'Department of Anatomy, College of Oriental Medicine, Woosuk University

In the rat brain stem, neurons innervating the sublingual and submandibular gland were investigated by means of
choleratoxin B subunit (CTB) and pseudorabies virus (PRV).

Injection of CTB into the sublingual gland and PRV into the submandibular gland, neural tracer labeled neurons
showed similar positions in central nervous system with PRV into the sublingual gland and CTB into the
submandibular gland. CTB labeled-neurons were observed in superior salivatory nucleus, PRV labeled—neurons in
superior salivatory nucleus and reticular nucleus. CTB was more fine tracer than PRV for observation of superior
salivatory nucleus. The size of CTB labeled-neurons is larger in submandibular gland than in sublingual gland. The
size of PRV labeled-neurons were nearly the same after injection to submandibular or sublingua gland. No neurons
were labeled together with CTB and PRV. Neurons innervating sublingual and submandibular gland were localized
independently in superior salivatory nucleus.

These results provided a neuroanatomical data of the neurons innervating the sublingual and submandibular gland in
the superior salivatory nucleus.
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