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B NN ZHao] A%, & L BHe] HF2Y
#5390 A 9%

BA: A4 PRde 2aY 4BEYosAY B3, F
S35 WY wddFd ABLEM WY FFFFE(painful
bladder syndrome) & 713 F7} il thEZHQ Aol A w2 4
7 AYPEFI ol @A) o]/ WHIHLRE= AJIHA AR (L
22} WRAALE e &Aoo ¥t R gLt Aolele o] E9] 7t
Z w2 AAE ¢ gl olo] Axaj= A WA YU o
W, 71e, oA zriHEGIgo s FUH FF53 o|2UE 4RI
1SS dolR =} 3T}

o2 9 P WNE 3A 3LL2(1E:tIRE, - 23, ¥d FA A
B QMR 23 - A2 A, ¥ FUL A Y, 3F - Az, ¥
Y BF AW WHRAL 217te] & #3 4Rl mlel A7 LUy
oct, 722 B7M) ovalbumin (10mg/ml/kg)S A8 A3 1, 3, 59
FAste sy Asign nix|gt 491 4FF PAFUS A Mstct
d FYU2 AzFolA = BB ovalbuming 1At FA|stglen of
ZFME ZNHEFE 1A fASIACL 145t {AF %
¥, 71x, A ZzZe] AHE do] physiography® bethanechol,
ovalbumin®] BE& |3l +&%YE FHsdon 38 ZP¥
Ztel 2A& ZAYH ZAAE AWl v|WA R o} HHYKE &
33t ‘

A2} Physiography& B oM YRelME ARA-A2TY Yol
MRt FoSHA #5439 Fri7t BEEALH (p<0.05) 2yt Z=y
oM ZTEE o3t xlo] & HolA] gt FAdME 2 F

- i -



1ol AT $&) xo|§ Holx| Yalth ¢ $3¢) w2l
= gReld 43R BEH 4ade Z7ls BUTAAT BALY
d felde B Yottt

2 FAIAE U3, S3 BB Ba-yU FUTo] Hutst
3, Meazold AR 47} Z7lge] BAHYOH ER ¢3ile)
A AT fesA uTEe S48 TAY 27 AT W)
Aupsiae) uDAES ulSS BA-BUARY TN KASHA BA B2
% o},

AE: olae WHO T ANAl: Wkl TIE Bty Bely &4 7
AL WAL Wio] g3l WA YRR KUY 47} gD 2
717t LY FQle] mE whge) xolg WHY 47} Ydch AUPe
2 SUE TGS AW Y wieTRolN HTHAES 2718 DAY
47} glglom olajgt A WM AYHOS HUH o] o
olNe] AA WA SA ALY, gud B Uehde
U 47} QAT ol WA wh2e] Hdolrizt WA whgo] oy
Zloleta AWt R ¥, A/EE ol tis) TS W B
& BAY 47} Ydck

olxte] Zzbold WAe) WPl Rt sHOET uFAY KE
o oll®t wadol 2AY YAAI FAR 23 Uehi: g
471 Qglon BE UL B UL oSy APOT ool
o w3} oja 71F BRIML W S Mol tjyt A2r Wastele}
Aztgr} '

YHEE U Ovalbumin, BRI £33, WA U3}, 7, ¥
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Fig. 1. Contractility of bladder on injecting bethanechol between groups

in female rat. Statistical analysis by oneway ANOVA.

(*: p<0.05, other concentrations p>0.05) 9

Fig. 2. Contractility of bladder on injecting bethanechol between

groups in male rat.

Statistical analysis by oneway ANOVA. (p>0.05) --------------- 10

Fig. 3. Contractility of bladder on injecting bethanechol in group3 male
and female rat.

Statistical analysis by independent t-test. (p>0.05) ------=---- 11

Fig. 4. Microscopic finding.

A. The microscopic appearance of sensitized female rat bladder
showed submucosal vascular prominence and infiltration of
mast cells (H & E, X100).

B. Toluidine blue stain reveals mast cells in

sensitized-ovalbumin group (Toluidine blue, X200). -------- 12
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DAY BEE I, Uk, A R ASHEFES Y02 sn) YAES
2 Be oo ANIUAW W S NAY, HYA 2@ ALA 7|
2% 494 $& Y¥HoE Aud FERYS $Eo2 A WIY A7
DY 22 e ARolT

HanAs g dol B8 WA AA Fou WA A3 ¥o| WopsalR
Tl 0B AZEEY Mol o Relghe sHE'H WF Tyl
F7hsol 29 A34 BAY T2 uH nd AFAEY SAQ
the Rol?® AA & wa k.

A4 4RGY HA22A AR AN RolgE AP A §o] ]
A2 4402 ovalbuming ol &3tel BARA Aol o FAYYFAR
A AE3AH 2ARA 222 Usge RaFen 29 A34 239
F32ed MuId Mnd ARFAEY £4d Bt HEE At
ATEZ FAANE 4, oHAE, M, AA T BB Byol P 22y
B84 Ze 234 &4 RES 27 B9 ¥BY W29 FHy 3tz
HARYBEL Yol £ AU

Fun7t 110 o2 4N 535’ Aeg Bol dyzago] BALR



deol LA EF GAH52Eo BYE JAHEE Ro| opdit e FHE ¥
F QA% 45289 {7 wWe BFe ¥ dpME dF 2t e
Y Z3E 33, § AL EYE g Bae A e el

olo] AZAEL ovalbumin®Z Y FELAYERYE o] &3t o we
W, 71E 2 B9 FEY mAE 9% ZAS L 4 A7) g2 59
T Hage A AYRFPY I R A8 olgE 7 e 72 A=

€ AlFstuA o) AF& JYsA AUH.



o. 44 2 24

A A
A4y FEL olF gt Aot FEAIS RN STYZAZNAM AISH AA
d=¥ AF 3709 Sprague-Dawley £ WA 30vla] (£, 4R 2tz 15091a))

g Wyez g

B. %
WA E A ol Zo] 372 YrUr.

1) 923 109k

2%) zztek Al ggtE 10wt
2-13) $3 ZAF 50+
2-23) 43 23T 59t
3¢) B39 Z# 9 ¥4939Y (antigen challenge)d 1ou}q
3-13) =R 723 59t

3-2¢) 43 2T 501



1. &3 9 antigen challenge®d

HE2FA 1T E A8AF 13594 2t A4S Iml B3 FU%
F 4F A g AYAEF 1 mlE FYEA 1AR B¢ FAAAG 27
# 32dAME 49 AR 1359 A4 T A viATAH &FAQA
ovalbumin (10mg/ml/kg, Sigma) Iml& EF W] FUF H 454 2TdA =
W AAds ImlE FYskA 1AEFG KA 3Z2AME 45 A
Wadel 83jA1 ovalbumin Iml(10gm/mDE 1AIZEEL FAAAH A&
antigen challenge$ A]#)8t% ok

Wl dEdds 2 #Y9FYS 4 i #HE pentothal sodium(4mg/100mg
BW.)e2 ZE9 v3F PE-10 tube (ID;0.28mm, OD; 06mm)E ¥RE 8=
€ ¥ 43do=E AYFF 2HiEF Ads 4 ¥y FYPsdn FHL
Pfannenstiel H74F #W#& =240 4ol tubeE WBol MHYstn FUs

Rt

2. WBuixg, 7= R o HEZY £59 A,

1237 25 1AzHEde] A4ds R ¥49 FUF A AH4Y dERYH
stet o137z e TG BAE T HBH A, V=E HEEF 44 WA
€ U RE2RY RPN o2 U@ ARE T AN HF W

FE =AU AU HE Ao BAFHAY.



A2Q SRARMLAN SFARZOZ 5x5mm ZA7|Y FIRHUEE UE
2 7159 3FL lumen? EFEHE Smm ZHolel HAL =HEC] Tyroide's
buffer(NaCl-16g/1, KCI-0.4g/1, CaCl:2H2.0.53g/1, NaHCOQOs-2.0g/1,
NaH.P042H,0-0.12g/1, g]ucqse-Z.Og/l)O] £ organ bathol ¥2¥% 4% £
4-0 silk® AAHT B%] A2 & FFsHo) 3TCAN 3083 I 4 =3
¢ 4R ARH.

B2 wjdE o Bo] BE silkE physiographol |Zdstn Z+ =39 A3}
7t o]2ojd Rg BAVHF Ztzte] HMo| bethanechol® 3x10'FE 107
9] serial dilutiong B3 M2 ot 6719 =2 WEF o] & organ bathdll F
ogstn oMo 2o Ho £FHEE physiograph2 FA 3 A
Bethanechol?] W%, 7|1= % &9 £33 £AF 47 Q=& FHE organ
bathol Y% ® e} e woz 3083 Y ¥ ovalbumine 2 ZE W

2 AYsld £ZYEE A4E v A

3 A% LAY wE

Nad T9F de BES 10% 4 T2Udo] DAY E netE To) By
& AVE 349 SAZ HuPt TALH PP AAE HEE staing F
o A wH 29 Er $3e §58 BVAAD HTAZE 2R/ A
Toluidine blue® FM& EZE Leitz F8Hd0]Ze) 2008 Alokol N Aeats

2o F&Ho Qe HTAEY & L SHYRE FHE 2 2004 A
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7t 4 2 FHHAA @A TEUE Yz Hsto} MDALY S8 ARVE

BFAE A&stgol’

Aot o] AR MHHol #2442 independent t-test®t oneway ANOVAE

F3td HAstnen p valueZt 0.05 0}3 i frolg Aoz BAHAG.




A B3uia 71 R F g2 £58 53,

FRM HHI &, ¥AFYA @& Z U1 HEILY F5HL
bethanechol =l wet Zb grouptall W33, 71%, HPolA Fog z1o]& B
ol g%t (p>0.05) FRAME & FEo wet RN E FH-FIFUT
A HFAHL FFHe Fiztk 27 FAEFE FAF xolE RAU
(p<0.05) (Fig. 1,2).

aey g3l 72y gAY £5HE Fxd BARNC & group el
Fo AolE HolA Rom(p>005) FRHY &H FA-FAFYL Ay
T vl e Ao HEHA F5H F7 22 BIYATN AT
Q FddE& HolA &%t (p>0.05) (independent t-test) (Fig. 3).
Ovalbuming ©| 8% #3238 ZFcAE 7, 4A EFdA & Zdd Ko

F5E YA 5 AN

ESLEINEY FLRE L
Heude 2ARHOZ BAP 2R FA-FUTYL NPT FRAHE 50}
B% 4uheld BAY P 27e RO FA-YY FYL A9 o

Aol & 5ute] ZFolAM $BFe £ EAHFig. 4-A).



a2 d e v RHAEe] £ ZF-ovalbumind FRANA 6612374, dHAA
132£5.078 ol “]@&-salinei“’l.l’ﬁ% RN 060970, ¢AR 08=047
2 Yeyd Z&-ovalbumind 3 ] 73 F-salineT Aol #Fo@ Aolg HIAG
(p=0.001, p=0.001) (independent t-test).

Hotal 3ol wigtlXe] £E 7 -ovalbumin® FH M 360971 ¢
58+t1.3700)A 2 H]Z#F-salineFdME FAHAM 1.6F117, &R 12108702
Uetyd G4l ZE-ovalbumin® # 8] A -saline@ 3ol ¥ o€ RAG
(p=0.015, p<0.001) (independent t-test) (Fig. 4-B).

Z&-ovalbumin@ ol A F2a 3 Wix2F o] HBAEY F= FAF GAD
o] 2tz ptel 00149 00282 FACA 2F fFolstA HIRAES] F7 F%c
(independent t-test).

W] HYetF e B UM EEIXS Y] &(detrusor to submucosa mast cell
ratio)2 % #-ovalbuminZ ¥ ¥]3H&-saline? FH, GAAAM ZF pgke] 0.015

¢} 0.0052 Z&-ovalbumin o] 374 =%t} (independent t-test).



Female-groups

| 3x 10-6 3x 10-5 3x 10-4«
| 10-7 10-6 10-5
5T (M)

Fig. 1. Contractility of bladder on injecting bethanechol between groups in
female rat.
Statistical analysis by oneway ANOVA. (*: p<0.05, other

concentrations p>0.05)
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Male—group'd |

3x10- 10-6 3x10- 10-5 3x10- 104
7 6 5

s (M)

Fig. 2. Contractility of bladder on injecting bethanechol between groups in

male rat.

Statistical analysis by oneway ANOVA. (p>0.05)
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Male—famale

£

o

5 :

c @ male
2 @ ferrale
% Ilera
o

'—

3x10-7 106 3x106 105 3x10-5 104

ST (M)

Fig. 3. Contractility of bladder on injecting bethanechol in group3 male and

female rat.

Statistical analysis by independent t-test. (p>0.05)
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Fig. 4. Microscopic finding.

A. The microscopic appearance of sensitized female rat bladder
showed submucosal vascular prominence and infiltration of mast
cells (H & E, X100).

B. Totuidine blue stain reveals mast cells in sensitized-ovalbumin

group (Toluidine blue, X 200).
_ 12 —
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L ARE Y99 A BBF A7 o] Hux BATE AYsA
HAd.

E AFoME A4 #39d Q7 dF N2 FEEI2AM 19904
Christensens "ol &} 218 guinea pigel ¥FWl ovalbuming FUHe2
W HEE 24938 SEudyg 2l UM HEAA meton] Hpd 3433
e 23X &4L FART vAITA YU ALFo2A deiA oo
w3 ute] £3hde] WMetel olouie WP Py £%Y Wy R YFY =
Aty wsle By 2 dFdME #3F F ¥ ovalbuming F4

¥

I

Adayez S8 B3y RdiAT BFe] F FHHYl F7
22 7lustel A4 BRAe o] WP AHAF WANH BYs Ao F
9 W3go] SBEAD 19 Fage] uAE s e, AN &
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2Qzzte MM $BAME 2 2o FIF ol wANL 2% 7|
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3 olzey 2R £2Yxo), YUY Ao AXFTE BASHRA 3
gdou ojfl AYPelME ovalbumin FYAG RN Fol@ FFo] s
A @gkon] ot HFo|gdo] YUANZE £58 FLHAE goo pAR
%4 challengedl @ BAsts Rog et

DAY B3Q @A BBP N uDHEY £71 FHRTE o wnl
19609t ol glol Fou? olg waEL YA UL FEHAY o
229 Aol NG, A2ole BA4Y $BY VA 2 Z Alelo] HIx
2o He) HAREe £71 @A Aolzt Yt BHYRE Fukss Acks
B3t Fsn AT, £ A4 HBAA vRAZe Ao B ATZH
23z 23Uy WDGAE Aol RelEE histamine, leukotriene,
prostaglandin®ol 0@ 458y A7e) g RDE BEHT AYSS

3 na e HusSold HUAEs} 2753, 2 A ZN Y
371 Yehte 2A8a 270 134 WA Sol@ 2N azolFa
SRQAE £t old QAL 423 onjgE 2202 gAY,

2 AYAAE 3 MuIdMe NDAEY £ ez HRyol g
g =2 PR AYF TN I7ige) BALAYeH EARHA fol4
£ o] HYD ok FAAME ZH-FAFAZAN FaA Z7hse]
gol BAHYT. $F WAR2oAY HUAXe] 5 £ FR-BA-2L F
YZAN HEHA F7hs Fo9% Aolst mych

ol4el Aste} ol MITAZE S AR, FRAA BT @ 37 278



HRAT FRAAqY FHHNA FAE Hol7l HAHA ¥ & (YYD
gol oM Zugs HABo2ZAM Y32 Fo tE 247 BAHS
MA@ 5 A

EF xZ-HYstEe HlA‘?}HISEHIOII JAME 2t Fhel FAAHY Fredyel
aEHEAEE oe FFAYEFE B UM wixI-HostE o H|vHA Xy
7t g Suig 7tA £ AL A2 AYZHE

ol AFAzM AAEL WAMAMNE deiz ol oF HFFo FE v
BT FAA HITHAEL] F7F % B E BB F UAUoH TAAYF G

g o2 FE§HQ 247 #ogdejzin Ydd.
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WA BFEL 2 Ao FE3 wHEHA XS 9FF T2z Yo
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ol & E& ge FHYA EL no oYY Ao AH Ao L
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ojdl AAEL BIAIAY FUE A3t LA oF HAHA WU
o] &3t el XARA W} vixIe £H5HE A WA HAA
BBET FAE A8E FEAI F JERE LotRR ol LA ko)
g oloo) & xF o HEI ZA8E YL A7 JUHer 132
4 4BdY V2 AsE BELA & ATFE APHAT
SpragueDawleyd WA 30v}e]& dido=2 & 1,35¢ A ovalbumin 1mi(F
Zdel E)E  EFU FYE ZAF(=2007 salined FYF upZ
(n=10)2.2 ER3}Aes, vtAF FAF 454 T WFWel saline F&
ovalbumin Iml& 1A $¢ FA® F wjEAd £T22 22 &/t 43

3} 71=, 3% el cholinergics®t ovalbumindl W@ %8 o] vlud 7
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oz, wzARES 2 A0, 23 Y49 79 = @ FAF 4Ry
JEst HFANE fl@ Hol& Holx @t sl YFlME FUFY
AR 5539 /A% 3748 B +71 AR ovalbumin FYA 0l
Fol@ $&o] HusA F3keh

zAgH oz FAFAAN HFFe] 2703 vRAE] & vt FY3
29 vVAH X H|Eo] ¢ Frigo]l BAENRo FoAQ EF BARHUG

o) de] ZAxolA Wajel ol WA sHo2 BFPY Fx¢ oY
& BFgel HAAY HFAT {FAFR £ JdEdE AL E F£71 ANy
¥ o g d¥2S *c}_o_éi‘ AYgoz AgAodAe s 48 P F
gl el Wy 7jdel dig A7 et 4ddo.

olglgt Wi HYRPE EdE HAgHHoz f{iud HBFIAH M= £
3 v RA R 2o P MR E HXE AT ML} o] FERIY %A

A Hgdate X8 dig AF7t o] 18 Ao AlE €G.
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- Abstract-

The Effect of Sensitization on the Contractility of Trachea,

Intestine and Urinary Bladder in the Rats.

Myung Soo Lim

Department of Medicine
The Graduate School, Ajou University

(Directed by Professor Young Soo Kim)

Purpose: Interstitial cystitis is a chronic inflammatory disease of the
bladder characterized symptomatically by pain, urgency and frequent urination
due to a small capacity bladder. The etiology of interstitial cystitis is still
unknown. Currently, popular theories are that autoimmune response to barrier
associated antigen and there are a defective bladder epithelium with loss of
the "blood-urine” barrier. We have used the sensitized rat model to study the
effect of the inflammation evoked by autoimmune response on bladder,

treachea and intestinal function using physiography and histology.
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Materials and Methods: We divided rats into 3 groups (Groupl: control -

not-sensitized. no antigen cahllenge, group2: sensitized, no antigen challenge,

group3: sensitized, antigen challenge). Each group was divided into subgroup

by male and female rat group. Rats were sensitized by intraperitoneal

injection of ovalbumin (10mg/ml/kg) given on days 1, 3 and 5. The

experiments were performed 4 weeks after last injection. Sensitized rats were

treated with intravesical ovalbumin instillation for 1 hour{antigen challenge)

and controls runned simultaneously with the unsensitized rats by normal

saline.

Results: In physiographic investigation, female-sensitized group showed

significant increased contractility on bladder (p<0.05) but no significant

difference on trachea and intestine between groups. In male rats there were

no significant differences between groups and organs (oneway ANOVA). In

male and female groups, there were increased contractility in female rats

than male but showed no significant difference between sexes (independent

t-test).

In histologic study, sensitized-ovalbumin group showed more mast cell on

detrusor muscle and submucosa than non-sensitized-saline group in both

male and female rats. Alse there were significant differences in female rats

than male rats. Detrusor to submucosa mast cell ratio was significantly

_23_



higher in sensitized-ovalbumin group (independent t-test).

Conclusions: With the method employed in this study, we could successfully
induce cystitis in rats, without any chemical or mechanical damage to the
bladder, by immunologic methods that depends on an allergic response of
bladder mucosa and we observed organ differences in response to antigen
challenge. This experimental cystitis showed increased mast cell numbers in
the detrusor muscle and submucsa. These results indicate that this
experimental cystitis express bladder function and histological feature similar
to interstitial cystitis of human, which may be resulted from the immunologic
response to antigen and degeneration of urothelium and detrusor muscle in
bladder.

We concluded that there were some other factors that made differences in
response to antigen challenge between sexes and organs and responses to

antigen were difference between organs.

Key Words: Ovalbumin, smooth muscle contractility, rat bladder, trachea,

intestine
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