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A5 ATl FHFEL 20 Ye AT =R g WAns A olFAe) U
AlZAM 22 major histocompatibility complex (MHC) class Il ¢}Al W ouk-s- UZI A 27} v B2 o
E 7 ol

A et 2 AAAC A E ob wraA A gt olel & AFAES AAH < AH 9 AT ER
FE3te AZER A WuhE A2k MHC classil 4 Howkg YEriAze] E28 3
ek =3 AL o 22UIE FYANA ATERC 5 FEAA }s
2|53 o] MHC classIl oFA] " qub-g UR7tA A £2] o] el w|R]:= <JF
A3 2709 9 A S oF 200~250g2] 9413 AF o] 4l ¢+l Sprague-DawleyA 313 =
h AR 93 LS 3FY S 59 5% zawIlga s FAFYR - 0.5miy 544 F4ta
217 3.5% chloral hydrate (100mg/kg) S 744 FALste] v AR & AAgHR95 AFste] 249 E Al
zskget. T AAHe| A x}3kA el mouse anti-rat MHC class |1 antibody @ mouse anti-rat secretoneurin antibody

1°n

ol gste] ML A F ATHES] A, D4R W ATTEZeNA Uehd B WA AEE
Foang 9 24 deld FARnAen AAS A4 D49 ARFR A A= 2 P4
AR AT 99 F2 el $Esldnh 44 DA AFERIeH MHC dassll 4

- HRTHAEE AT il F2 FEdeh 4EAHAAM RTAMNEE F2 2l
I, S M AR ok ol e] Ade Fd B dFA AZE|EREE YEIAAZe A
_]

4 A = 4 9lE Aoz AHelre

o Y el (2ol
L ¥ 12 ol
)

oty gt AT BN, RIHAME, A ERS, 2281, 3F

M = Z, 22|31 UFHIAEE AdHez o]FA7)7]
o ol Cﬁ%‘ﬁ%i}—‘i HRe] 9le Aoz F37
Al Z2] £ (secretoneurin)> 3370 2]  ofw] Ak o] 97, Wiedermann 5 1999).
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o

ThA x}%%-‘?—-"r] (uterine cervix)= A g=Htk

Qo7 zde] yeym fedsh Wk
1 Qe weA A sk aehd

o AL AL B4R

o7 TAE A7 e = (neuropeptide) 2A] 34
73 %, B2 AE 2 AR A 39
&7 REzsicy otelx] )k (Wiedermann 2000).
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2ol FEsIe AT ERA S v R3] subs
tance P, calcitonin gene-related peptide (CGRP) ¥
nitric oxide synthaseE &-f-3tx 9lor, H5Eo]

Aol #a, FpAAARA A4 CABARE
1zich 2 Sele 2 HAE AFZYERYS
By WMz 2 FHEA=E (mesenchymal
cel)E A3t FTuSel AAT oz oA

A3 gJo} (Collins 5 2000).

AN S2)= A =Z7 E=HH, CGRP, vaso-
active intestinal polypeptide (VIP), secretinz} 72
Al AHE| == 35FEA (chemotaxis)2 Zr31 gleo]
gZ=x9e| YF7}1X) A E (dendritic cell; DC)E o]
FAZ F g Aoz qAsta ok YRIAA
Zx olFAe] =U3 UAFAH Z (antigen pre-
senting cell) 24| D}° g 2243} H=Z7| el A W
e Fse Fod 4¥e YRt
] °}D}(Dunzendorf 2001).

WA EE A W A 2
BxatdEa] TH=ze 3
H 23 AlzZelot. of
XJEM SR ER

o]F3l 7hA TH e
o ol l J—XHK} F2lel HAgle] 7
Twu} AA el A R
As< UAIRE 7+ A7), w A g
WA R 7% el e r:}oow
TS E3& AAE olF1 3l (Crowley 5
1989, Crowley 5 1990, Forrester = 1994).

el YRIPAA 2ol A FE Feldhde] o
3t o -ZE3}4) (monoclonal antibody)7} 7]-= 21
om, o] Zo]|A MHCdassll g3 UsrtA4 =
o] JxzmHe| Ea)3}= MHCcdlassll lad}yde 7+
At 5A4E 7HAa ole] =AW YRR
2% 34T 4 9 == (McMasters} Williams
1979, Dijkstra 5 1985).

WAz Algke] BBl FRaie]
GAL7) et FAANEA] WA TS AT
QgL otz dBA o (Stjernholm 5 2000).
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3M, 28E 27|, 4 —
M felE AT ERe] RIIAM 2
S HAzA Al WS o] 83t Al=E
Exde]l 935Sl mAxE e Letmaal
o] A7& Al=stort
s &

1. dgofd

APTE2E 2353 12420 el
AE 3 ARG B2 AR AHY 4 dde
AT A A AR et Q5T 24

¥ AF 200~25099] 7l 33 (Sprague-Dawley
A) 200t (A= 10mtbeE], AlgE 10mbe])E A
skl

2 AEHYH

1) z=22 £0

AR 95 P2 AF) A T SN =
2985 745471 (bulb syringe) = 313 05
mi# 57k F1ekslar, vpA e 2 913 £ 3¢
o] g HF TES YA

2) =Rl mE M &t

3F=2 AyE)aldge] =9 35% chlora hydrate
£ AF 10097 1mls FFAste] vhF A7)
5 ATEEe 2AE s AHT =4
< 54 gumtragacanth®: ]85t 32 ¥

Aol HZAIZ] F AAAxe] o8] —160°C=
W7+% isopentaneol] o] oF 10x Eot £ 1A

3kt
=74 1A% 2AHS A-AHA7 (cryocut, Rei-

chert-Jung, Germany)& A}£-3}e] 6um =72 =
AA-AE W=7, o] 5 A HE poly-I-lysine coated
dide -2 probe on dides]] F-FA|FT} o]F Ui

= 40°C =AA1A 7] (dide warmer)ol|A] 4027+ =
23] 2 ohg opH| E(4°C) oz 1587 1A
a1, o] F YAl 2AAA A 242 o)A} FE3F)
AzA G A 2A-HAES o5 G A
4317 flste] 2AH F De]A] o Wiz b
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normal horse serum)el] 3087+ 41
HE5S AAsA] gdx 7PHA '
z}3}A] ¢l mouse anti—rat MHC class |1
B]& 1:500, Serotec, UK) @ mouse
anti—rat secretoneurin antibody (3] 41]-& 1: 2,000,
Fisher—Colbrie Co., USA)E 4°Cel|A] 14~ 16A| 7t
3k 247 A g4 7

YA S A 44171 F PBSE 1024 33| A
2 3}9d a1, o]o]A] o] x}3kA| &l biotinylated horse anti
-mouse 1gG (Vector Lab, USA)E Al-2oA 147+
T A8ARH 2 F =AHAES PBSE 108
A 33) S8 ohe 3084 ml2 WEe] AL
ul=]s) =2 ABC (avidin-biotin horseradish peroxi-
dase complex)-&-2 (Vector Lab., USA)& Al24A 1
A7t HEAFH. o]ejA] o]& =AHHS PBS
2 1084 33] M#3g %, 0.05M Tris-HCI buffer
(pH 7.6)¢ll 0.05% DAB (3, 3' -diaminobenzine tetra-
hydrochloride, Sigma Co., USA)¢} 0.01% 3}Alk3}4
A7t 23 gHoz XEdted of 1087 Al
A A FIS 22 A A ] A S A ] 3ol
Al &elgt & Trisbuffer, PBS % Z=F{olA 47+
1087+4 2= A8 oL, Harris hematoxylin
oz dagAe shw, T4 BHE AH Per-
mount (Polysciences, USA) 2 2913}t

Wi Ao 4Pes A5 9 FAzol

=z

A QAL ABC 89 A 4314e AAA 2
A5} o) HHE A2 BRANE ol Wik
£ vehdA askr] diel] wejgiae] Astaol
15590,
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4 —20°C acetoneol| 4] 1087+ mA A7 &, 0.02
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& % WA R s 99 o
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g o] % FA}3Iwn]7 (Confocal Laser Scanning Micro-
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DAIFZ|ERE 2 HAES MAMRe 22
44 9A) AFEENN 2oz g

o) AmelEnd o Wews AR S5l

F2 maHelA HRET ATTEBANE

4o Wolube 274 FE0] BAHAATL, Aol

AME HZHA] Adsko (Fig 1), AT =7 FA

Helike A4 FEE 277 9 Qsken,

GARI N Aelg BT, ATl

Weuhe AANFEES F2 27749 WD F9)

£ A ddH (Fig. 2). AHgI8SellA EA

A AzERd 94 Wty AAHRES ¥

HE Ao = A7 Btk (Fig. 3).

2) MHC class Il 2+ ':'._40 HES LRI IXM|Ze| 2
34 A9 AFEReIN ez A
MHC class I ¢}A] ‘ﬁ vk-e YRR A =7 a6

2t Aujo A v FAE G oW, A T8-Sl A

—

258 YRR 27 2= 9l (Fig. 4). A&
FE3= L}Tﬂzvﬂiﬁ > AE o|F A
3, ZAE7]7F 9 Al v
B wftel] o wotov A

gl BE3= 27} AdFed BE
o

A ZzE 4 ]
Hlstel shake} (Fig. 5). A&
RS 2l A 2
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ZEE, ddo|, 4z —
4 Rk A B fels B
AARSES AREANGE Aol 7ol g
A5 et (Fig 8). el 4y AAMGES
44 ehe 233 A (Fig. 9)

2) MHC class Il 2

Th4=¢] MHC class 11 94 raoau&%
250] TRl BAHAT, AFEEEAE
0] VAR 2} B R, Aol

o)
WA oteh(Fig. 10). He HRAAA E
A3t Felvh chepslAond, el 47
& 249 THFE FEAAA L el
3 (Fig. 11), BT ARE o Fx ASE
s9ie(Fig. 12). 9% oA EEe 2%
Afel st FQa Aol 2lsie (Fig

1

N ¥ ao
o ok 32 2 rle

13

3)0|ZHAHM

Z2E Z
== PR /\]611-5].0:]
3 Az} Aulelre A]zra]g
217348-9} MHC class Il 24 o
MEz7F AR otk Ty 78I =
FeleHa okA wWodule 2174189} MHC class
ek Henks Y2riAA 27 2= 34 (Fig.
14).

oy :1r
_13,
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o
L BAR AAE =l AlZE| ERde 330
9] ojmlxAloz TAEe] 9]lom, chromogranin A
¢} B2 FAY AFEA secretogranin-ll oz 2

¥l A A= 31 (Fischer-Colbrie 5 1995), Glu3-GIn8
¢} Proll-Gly25 A2 A% 43 Wi7z25
33 ¢lo} (Oulyadi 5 1997).
<8 A (pro-protein) gl secretogranin-I1= 3]
el A A7 RE el (Leitner 5 1997,
Saria s 1997), w4 ez e AH fel W)
=9l NST FHA7)7] de] 94l 1307E A
A7t 2 AR NS HAukg Axe] Sk A
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& 7k a8 Eg B ATl AR Asdt
g Fell= HA 2] NSHA
Ay M= ehdd Aol
granin-112] TR s g Ata
4> (prohormone convertase; PC)-13} PC-20]] <]3j
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7} 2 oz ZE=33 9o} (Hoflehner
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2k} (Wiedermann 2000). Kirchmair
5 (1994) el 972 FAA C AR ol
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=xdo] A7 Ee BxiAel FAY CAAA
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o}. &4, Collins 5-(2000)2 217 °] bz A5
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2002).

2ol A SEAAEZL HYukge] F
A FdA Tzt Y2 AT Steinmanst
Cohn(1973)¢] A3 9] A gtllA Hx=2 JR7HA A

2E FEEt o]F oY SAEX RIAAET}
o2 FYAFAEeA WlF) THZ 24 ks

of elA 7HE &Il A FHAER L By
gt v} ¢Jv} (Bronstein 5 1983, Steinman 1991).
A A I EEs] g9l e YRV E
5 349 9 Az EAd wet o33 22
3T Mzoz HHste] ER3A (Tew 5
1982). AA| M EL-> F| Ko
Az} HE A 93 5o
ZIHAA ZZ AT et W,
A Az Y el ol dAYRIAHEZ
o} Hz o EAjst= veled call 72 Y27t
A2z FIRETAA 2k g E g om, Al
A MEZE THEZEAY 2 7t S £x23)
T AAGEIHAA Z} FAFA Wl AT &
IURTHAA 25 B2 el EAske Yot
A z2 HEAAGR7IAA 2ty W= o o

A RTHAAEE A W A el BA 2
WA EEshAM TH = & AlFsh7] $
3 S5 B3 sle Azl & 4

21} (Lotze2} Thomson 2000).
olH 3 WRIAAHEES

54 Aol we) chergt 299E

gk AAS o] 21 ol (Crowley 5

5 1990, Forrester 1994).
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Legendsfor Figures

Fig. 1. Secretoneurin—-immunoreactive nerve fibers(arrows) in cryostat section of the uterine cervix. Note that numerous secretoneurin—
immunoreactive nerve fibers were scattered in the lamina propria. E, epithelium; LP, lamina propria; M, myometrium. x 250.

Fig. 2. Secretoneurin—immunoreactive nerve fibers in cryostat sections of the uterine peripheral vasculature. Note that secretoneurin—
immunoreactive nerve fibers(arrows) were associated with small vessels. LP, lamina propria; M, myometrium. X 640.

Fig. 3. Secretoneurin-immunoreactive nerve fibers (arrows) in the myometrium of the uterine cervix. x 640.

Fig. 4. MHC class || -immunoreactive dendritic cellsin cryostat section of the uterine cervix. Note that numerous MHC class || -immu-
noreactive dendritic cells were scattered in the epithelium and the lamina propria. E, epithelium; LP, lamina propria; M, myome-
trium. x 250.

Fig. 5. MHC class Il -immunoreactive dendritic cells in the epithelium of the uterine cervix. Note that numerous MHC class Il -immu-
noreactive dendritic cells were scattered in the epithelium. E, epithelium; LP, lamina propria. x 640.

Fig. 6. MHC class || -immunoreactive dendritic cells in the myometrium of the uterine cervix. Note that a few MHC class || -immuno-
reactive dendritic cells were located in the myometrium. X 640.

Fig. 7. Confocal laser scanning microscopic photograph of normal rat uterine cervix. Numerous secretoneurin-immunoreactive nerve
fibers (green) were located in the lamina propria(LP) and were not found in the epithelium (E). MHC class |l -immunoreactive
dendritic cells (red) were mainly located in the epithelium and the lamina propria (LP). Double immunostain; Secretoneurin
(FITC, green), MHC class Il (rhodamine, red). x 320.

Fig. 8. Secretoneurin-immunoreactive nerve fibers in cryostat section of the uterine cervix after formalin-induced inflammation. Secre-
toneurin— immunoreactive nerve fibers were found in the lamina propria. E, epithelium; LP, lamina propria; M, myometrium. X
320.

Fig. 9. Secretoneurin-immunoreactive nerve fibers in cryostat section of the uterine cervix after formalin-induced inflammation. Secre-
toneurin— immunoreactive nerve fibers were found in the lamina propria. E, epithelium; LP, lamina propria; M, myometrium. X
640.

Fig. 10. MHC class Il -immunoreactive dendritic cells (arrows) in the lamina propria of the uterine cervix after formalin-induced infla-
mmation. Note that MHC class || -immunoreactive dendritic cells were not found in the epithelium. E, epithelium; LP, lamina
propria. X 640.

Fig. 11. MHC class Il -immunoreactive dendritic cells in the lamina propria of the uterine cervix after formalin-induced inflammation.
Note that MHC class || -immunoreactive dendritic cells were found in the lamina propria. E, epithelium; LP, lamina propria. X
250.

Fig. 12. MHC class Il -immunoreactive dendritic cells in the lamina propria of the uterine cervix after formalin-induced inflammation.
Note that MHC class |1 -immunoreactive dendritic cells(arrows) were found around blood vessel. X 320.

Fig. 13. MHC class || -immunoreactive dendritic cells (arrows) in the myometrium of the uterine cervix after formalin-induced infla-
mmation. X 640.

Fig. 14. Confocal laser scanning microscopic photograph of formalin exposured rat uterine cervix. Numerous secretoneurin—immuno-
reactive nerve fibers (green) and MHC class || -immunoreactive dendritic cells(red) were mainly located in the lamina propria
E, epithelium; LP, lamina propria. Double immunostain; Secretoneurin (FITC, green), MHC class || (rhodamine, red). x 320.
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Abstract

Inflammatory Response of Secretoneurin—Immunoreactive Nerves
in the Rat Uterus after Formalin Exposure
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It is known that there are numerous chemotatic secretoneurin— immunoreactive nerve fibers and movable MHC class
I -immunoreactive dendritic cells in the normal uterine cervix. And the relationships between them are not fully under-
stood.

The aim of this study isto reveal that secretoneurin could give to chemotatic influence to dendritic cells in inflamma-
tional state.

Virgin female Sprague-Dawley rats(n=20; approximately 2 months old; 200~ 250 g body weight) were used in this
study. Animals(n=10) were injected with 5% formalin (0.5 ml/day, 5 days) in experiment group.

Animals were deeply anesthetized with 3.5% chloral hydrate (100 mg/kg, i.p.) and uterine cervix were removed.
Immunostaining was done according to standard methods used routinely. In brief, tissue sections were incubated with
primary antibodies generated in mouse anti—rat MHC class || antibody and mouse or rabbit anti—rat secretoneurin anti-
body for single and double immunostains. FITC for secretoneurin and rhodamine for MHC class |1 were used as secon-
dary antibodies in double stains. Tissue sections were observed by using light and confocal laser scanning microscopes.

The results were asfollows;

1. Numerous secretoneurin—-immunoreactive nerve fibers were located in the lamina propria and those were not found
in the epithelium of normal rat uterine cervix.

2. MHC class Il -immunoreactive dendritic cells were mainly located in the epithelium and the lamina propria of
normal rat uterine cervix.

3. On the inflammation state, MHC class || -immunoreactive dendritic cells were mainly located in the lamina propria
and those were not found in the epithelium of rat uterine cervix.

According to above results, it is suggested that secretoneurin can give to chemotatic influence to dendritic cells in
inflammational state. Therefore, secretoneurin is considered to be used for dendritic cell immunotheraphy.

Key words: Secretoneurin, Dendritic cell, Uterine cervix, Rat
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