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Fig. 1 OC maker : plastic cylinder of 4 mn in

length and 3 mm in diameter with a lon-
gitudinal slit of 1 mm in width,

SRERZTL, BEERE (Fs5AZ2E80) O
RERMZ LT OV TRET LTz,

1. MREFE

TR 12108180, AE250~300 g D Wistar Rl
o v MSILERW ., T— 7 VBT T FES
ZIEFYIBA L, KBTI OC maker Z#H AT
52 EICK D RTELAELER L 7. OC maker

(Fig. 1) SEZ3m, £ 4mD&mmHIEE
OMEET, #cA-7 1 miEDORY v FAFIAL
THBRBEEZNIICHEAT S, ZOER, [EEAL
TEFEOEBNHTONE I LI, BER
DRSS AEN KT 5. marginal vessels B
LW vasarecti lFZTDAY v Mok {FH#EX
h, MEZBEETH L0, EREELTR
LITTD3EHTS, BBEbHON LD L H
Hh»o b HEHETZENENLH LT DY T/ —
TEHEL T EBE L. BB IORIRE
B HbAMEORE R IThIE - 12,

®@a v ba—)LEE : Sham operation D& %
ML, FETRICBVTHEICBRS ¥R

QFAZERE : OC maker 2%E& L, MiAiRIcH
WTHHICEB I H/#

Q% RE : OC maker ZE&F L, MAi248
EDFXRTHEBEE LIEH.

FHERDIKER, OC maker EHFIC K - T#
E@EAN T oD Z E0ENMD ST
5. ¥ TEALETERSBENSORELYT
7%, sham operation ® a3 > b o— )LFEEH
ZER (OC maker ) T3, WATRICBVWTD
F oK HIREMAZ 2L HEICEBAIES
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Fig. 2 Sequential changes in weight of the

resected colon including the contents
(G)(sham : control, OCM : obstru-

ction with feeding, starve : obstruction

without feedeing).

n=75 ; except OCM 4days (n=14),

OCM 5days (n = 4), starve 2 days
(n=3), starve 4 days (n = 4),

starve 5days (n=3).

OCM :

1 day

Fig. 4 Macroscopic finding

of the resected colons
1 day after obstructive
procedure,

g DFERRNE, FIREOT v MKkiFT
A HETE T B1cwi, il & BREROKRELR
1bZ&HHI L 7z. Sham operation Tl3ffité 4 HH
BED—27.517.5g F THRAITEENED L1,
5 HHETIE—10.0£5. 0 g &[] 3 A HH[EHVEE
Honrc. PAEROEERIICIIRICENED 5

13
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Z
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0 J é Bt & | 22 | 253 I
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Sequential changes in sum of perime-
ter of every 1 cm-section in the 9 cm-
long oral portion (£ C). (sham : con-
trol, OCM : obstruction with feeding,
starve : obstruction without feeding).
n=>5 ; except OCM 4days (n=14),
OCM 5days (n=4), starve 2 days
(n=3), starve 4days (n=14),
starve 5days (n=3).

Fig. 5

Pseudomembrane on
the ulcer floor obser-
ved by dissecting mic-
roscopy. (above ; 3
days after obstruc-
tion, below ; 5 days

after obstruction).

NS - 7ehy, b B HEOKRERDA —61. 67+
103g &, avbo—IILBHICHARTHEEICKX
Mote (P<0.01). ¥/, FAEBMCRERED
HEtH3E <, DROBIRE O A S,
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Table1 Histopathological findings in experimentally induced obstructive colitis in rats,
macroscopic microscopic inflammatory degeneration
treatment findings findings submucosal cell of pseudo- serosal
edema o . memorane change
ulcer(area) ulcer infiltration  proper muscle
obstruction
with feeding
lday (n=5) + Ul-1 ++~+++ —~+ - - +
2days (n=5) + Ul-T ++ +~++ —~+ —~+ + +
3days (n=5) + + Ul-I~1I ++ ++ + + ++
4days (n=14) +++ Ul-IV ++ +++ ++ + +++
5days (n=4) +++ Ul-IV + +++ +++ + +++
obstruction
without feeding
lday (n=5) - - —~+ - - - +
2days (n=3) - - —~+ - - - +
3days (n=15) - - + —~+ - - +
4days (n=4) - - - + —~+ —~+ — ++
5days (n=3) - - + - —~+ - ++
S (nn) LTHEEDHEMEZRL, Kb 5 HEEFDSE. 56+

250 -

200 4

150 4

[ sham
ocm
Starve

100 1

50 1

AR ,a,:

0 e
1day  2days

3days

4days  5Sdays

Fig. 6 Sequential changes in sum of area of
every ulcerative lesion measured by an
imaging analysis system (X S). (sham
: control, OCM : obstruction with feed-
ing, starve : obstruction without feed-
ing)

n=25 ; except OCM 4days (n=4),
OCM 5days (n = 4), starve 2 days
(n = 3), starve 4 days (n = 4),

days (n=3).

2) HEBEERG (Fig. 2)
Jvbho—)LVEETIR, 1 HEED1.23+0.18¢
o5 HEEDL64+0.34g £ THEDELIZE
bohiihote, FhISH LU THERTIE, 1H
HETH4.14+0.35g &, a2 ho— LEHCH®

1.21g ¥ TREBFFNCHEMT 2EEICH - 1. R
HTIIRFIC—EDREEIIED o ish - Ie.

3) BEEROKMI C (Fig. 3)

FAZE®R DIGE DIRE 2R AR T 5729
I, BAZESRM LD O/ 9 nE TOBEERZEA A 1 m
RIBRT 9 »FTEHAIL, Zof2EH L. av
o — VB TIRERNELZRD o) - 1
N, PAEBCREEHEbICaY bo—LEICH
KRLTERICEET, 1 HEED188.6+15, 9mn
NS 5 HERD250. 8+12.3mm F THRKH 75 84D
NAHoNT BB, BBHTRERDOERE
ho .

4) REBEMFEIC LI KBHBREDOHRE

av bo—)VEETIE, HMEREICZSEORED
BROERAGGED SN, RIS HEERICEZ X
hic, COFRREREHHEELT—ELLbLDT
Hote. —FH, FAEBTIR, BREEDICELXD
EEICHEREOBENEEI N, BEEEREINTE
X, BAZE® 1 BHOBICBW T HLLHTE
BRICHRER U 7o BB IR R R TSRk D EL N & B D
Lo ABENED otz (Fig. 4). BT
BMOWEBICKEERRD 250D, HONIEE
FEBZEED Sish-7t. LHL, kDR
L3P EELET, BREINZMEOHIE - &
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Fig. T Microscopic findings of dilated colonic

wall 1 day after obstruction, Marked

submucosal edema and inflammatory .

cells infiltration are seen. H. E. X40.

Fig. 9 Microscopic findings of pseudomem-
brane on the ulcer floor. H. E. X40.

oA shi. 2 HBUBORICE S &, AIRK
I HIA SO RIEE (EE) OHENER
ENBEHITKD, BBEEBITZORE - LN
DhtE L7, BEOERERIARIE T, ME/lEE
D—5E L7 <, BIZEEALO O0. 5~ 5
en DEMEHRIC K B AR T8V < fid 5 EAL
WHBE LTV, BAERAICBEL T, BERM
& OREM: ZECED SN - T F
2BV, i OREITBEDONEZBEK
HERET B LN TE (Fig. 5). BHZE#® 2 H
HETREEEICODTMNINMNET IHOL D 5HE

FICTERVD, FBEEBIBRLAZICHEBLTE
DEE - KxX%A2¥L, 41HEHETEIF—H{O

LI BIREARTBIENEHRE L. 3 bo—
LBELOBARTIIZOL S BELEZED SN
Notz. 1B 5 HEHTIREAZER D 4 i 3 HilHVEE
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Fig. 8 Experimentally induced ulcer 3 days

after obstruction. H. E. X40.

Fig. 10 Organizing fibrin thrombus in the
small blood vessel of the submuco-
sa. H.E. x100.

LEEZ M- T,

156, HMEFHRK25HIF 7TH T, EETIELL
71 ZADFC K B IGE DILRNED S, O
T HEBEHIRE DRI - 72,

5) ERBITEEIC LS EBHEREORIMOEL
* S (Fig. 6)

UOAZEDIBBEREDKRM (£S) &
1 HEBTI326.16 £16. T9mm? & &ET, Lhd
VS AUENRDATH -7, 2 HBLBOHTIZ

WAICZDRRE « N0 NEL, 4 HEETIE
234.05+31. 34mn? L ExmfEix /R~ L7c. 2 bo—

Wt L UHERFIICIEEHE/LIEIRD oI
Hho .

6) FRIBMEMFAIRET (Table1)

PAZERFD 1 HEHEETIE, PAZEIRO O)0. 5~ 5
emZHUINT, FEREZS S QNTREIE T8 O F A 131 E
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& BEORIEMAIRE GFhBRER) AHEL
7= (Fig. 7). —IRici3 ghost-like appearance
PHIEER B ORI bRD Shtchy, a v
ho— VB - ERIcBVWTIRIDX S AR
A oI o fo. FEANCIIBE ORI - REM
TAENED o tzdy, TOREIIBEE L 1ZITE
HThor. FAEHO 2 BEETIRINSOELL
NEOBHSNERD, Ul-TDOKRENHET S
Wiz 1z, SIS IS RIEA AR AR R AR %
BEL, WMEEERL S ITHETBOEMME
Ok « 9 - Ifl - HIMAYHER L. BEREII2HK
ELTERIBEL, RIEDMOERS ORIERIC
REEEOBENED SNz, 3 AELMORT
(&, EEHEOIHE - WA BHSHEL, X
SIT, BEBELBIC N SERISIFRER - iFEEIRE
Fik & U REMRRRE & R IRER B OBt o3
frL7: (Fig. 8). AHBE#®D 464 1 Flic, £
ETREOREMIREORIC, RlKkEERL K.
FHESER (HHSKMERD) MR oM. BBEEICER
SEARRE « 74 T - SRR K D 13 B RBEROF
AR s REAE BTN, O IIERBAMEE THEEX
N Ric—&, LTz (Fig. 9). T OB
2, METEOMEOBIEENHEL, 4HEH
L5 HEETENTN L B3 DI i3 IMRTERAHEE
ot (Fig. 10). 5 HEEICIIEAEORE
NHBE L 72D, BEREPEREEOMOEREIC L DI
BRI THAIhTOL,

ZN S O RIZRE M AR 2 DR AR 14
ODTHEULI-bDTHSE. £IT, KETIDE
BHREORAE LIGEREMOBBREHE ST S
BT, EEBR2EHELL.

Il KB 2 : RBRMFAEMKIBRICEIT SREE
BFRE

ARERE T 5 KIBREMTE & B EILR
B R OEBMREARAE & DRSS 2R IR
L7c. E7-PAZEMRRRR DIRBMRZA O BIE@FE I
BIFBEAESTT B1cdic, BBhO KRB
OFBREFEREIC DWW T b TRET L 72

1. XREFE

10:8#5, 250~300 g & Wistar RS v b 25
PLZHW, EBR 1 LEIMOFE CHERRIELS S

e Lfc. REREFGBEOIILEL, EEI Vb
o— )V, BAZEMER% 1, 3, 5 BEETORE
(PAZEEY), S HHEICEAEZMRRL7:%& 1 BEH
KBRS AEEZSREL CAEMRE), BT
WRER (G), BERRDKM (Z2C) =& 1
EEFRICETHIL 72, BREMICKEEMKEER
(BF) %2#lxE L, [E#EicBrdU (bromodeoxy-
uridine) AEFRIEIC & B KIBHEOMIMIBIREE R
5L, E®ay bo—LEEEERRETL7-.
PAZEMRRICIZ, PAZEMERER 5 HBEICZ— T UK
BT IcHBEE L, EBICESE L OC maker %
2y b LTHOAL.
BEMBIIKRARI VT F v RE ON14
AF 4 ANY A L R BB R
RBF-2) ICXDRIELI. =—TFT IVHKEET3TC
FREOHLICBEL, A7 L ABHRERAERD
1 e ARIDIGE GERAEIORD 18R
&0 Z»RIAL, BFRERIOL A, BREEH
50 CTKRA A EFREI BT, AT IS BRI
MIMFBAHT — 7 BITEE BDA- 1 2FH L
7o, WIEREBICERL, 200%ICERRICLTH
EMHBEARIEL, FERIEMEE L. ERENS
WEILBEEZ LWz EREMRE S LT
R, 155 5 phOIMFEEDFE % -,
BrdU #&3#%, B&RD 2 BrfFT12200mg / kg D
BrdU % MRk 5 L. 10% L8 ) — L TE
EL, BED/NT T4 TR L BEREZIER
Uiz, BiN5 74 JAUEEAREL, 37°C 4 N HCI
1230 A X B 7%, 0.3% H,0,/methanol
2043 FS AL FE TN R peroxidase D FHIE % T -
te. —IRGUAIZ< Y Z5L BrdU £/ 2 0—F )L
ik (Becton Dickinson Co.), &R¥i{K i
ABC ik o7, 0.06%DAB THfL, &
1000ME & 72 » DIEH S 17 E|& % Labeling in-
dex (LD &LTEHL. HOFHNICH-T
3, REEALTRBOBRENZIEALTRTOD
RIiTbhic > THEIN T 3 BBEHRELED
AR, BRE Z EIC1000ELL Lok EEHRI L
1o, BB E LT, /MNBREEEZE W,
EE2 TR LOMBEENLEL T B0, B
EWREZmEORI (£S) DF#lid100% 4
J —IVEIERIZIT - 2.
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Fig.11 Sequential changes in weight of the resected colon (G), sum of intestinal perimeter
(X C) and sum of ulcerative area (£ S) during obstruction and after removal of a

5 day-obstruction. n=25.

(9)
10#
Y=-0.046+0.023 X
y=0.817 *
p <0.01
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Fig.12 Correlation between colon weight (G) and intestinal perimeter (£ C), G and ulcerative
area (£8S), XC and I S during obstruction period. n =20,
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Fig. 13 Healing ulcer 1 week after removal of
a b day-obstruction. H. E. x40,

Y =6.001—0.080 X
y=—0.817
. p <0.01

T
70

BF (mg/min/100g)
(mm®)
3004
L]
. Y=177.127—3.478 X
M y=—0.725
¢ p <0.01
L]
1 1 1 T L 1 1
0 10 20 30 40 50 60 70
BF (m2/min/100g)
2. &R

ERR 2BV TR, FECHIZED SN -
fe,

1) BERLUVRBHREDOAECLZE(L
ERETIVOFEMIIRIFT, PAZEYICIIER
1 EERICHEBEERE (G), BERR (2
C), BEMRARBEOKRM (ZS) BERL L
bicary bo—LEICHE L TEEDEINERL
7. (p <0.01, Fig.11). ZoDf, G& X C
(r=0.817, p<0.01), G&XS (r =0.1770,

80

*p<0.01
* xp<0.05

304

blood flow (m¢/min/100g)

*
o
S
&
&

0 Oo 7 ) 2
c o (o4 A
< S
L\ \% &,

during obstruction after removal
Fig. 14 Sequential changes in blood flow of
the colon wall during obstruction and

after removal of a 5 day-obstruction.

n=>5.
(mm)
300
: Y=241.357—-2.292 X
y=—0.773
. p <0.01
200
100
L °
L T 1 1 1 T 1
0 10 20 30 40 50 60 70
BF (m2/min/100g)
Fig.15 Correlation between colonic blood
flow (BF) and colon weight (G),
intestinal perimeter (X C), ulcera-
tive area (X S) during obstruction
period. n =20.
p <001, XC&XS (r=0767 p<

0.01) EDRlCE, FhEhmnhEOMEEENE S
nt- (Fig. 12).

PAZEMRR% 1 BRIH I, C, TS&EHITH
HHEUKRLTEEDORDVEZE /L (p<
0.0). G bEDMERERL D, St
BEIEONE)O -7, TOHEHHBEELTIE, 5 H
H % TicirdEn LB ENBYOHEt OFEE I
BEEENKEN-TDEEZ SN S (Fig.
11). PAZEMRBOWNRIIFTR L LTid, PAZEL
A 1 en DERALZ L E U THEEHREN S B
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Fig. 16 Representative staining of BrdU in con-
trol rat. Immunohistochemical stain-
ing with anti-BrdU MAD ; weak coun-
terstain with H, E, X400.

50J *p<0.01

20 1

labeling index
w
S
1
*
*

S, Ve & S «
2, (¢4 [ o 2
<, ) > ® S,
e N & % \:

after removal

during obstruction

Fig. 18 Sequential changes in labeling index
during obstruction and 1 week after
removal of a b day-obstruction. n =
5.

HELTED, 2BEHOBERIEE bHERICED
St LHALBNSEBEREDOKREREIZ
73.58 £31.01mn% & 5 HH?D201. 10 +51. 61mm2iZ
WL TEREDEIEZRLTED, EABEMEEIC
L ABETOHOREREmOMBREENBHAE L TL
ORI NIz, REAREFERICIE, BEMEICK
AEBEDEVESS TIEEZEE Ul-IVic s &
F-oTHD, BELNOSHEFEEOFMEIELE( & RIE
RZRENED S, L LiEEIBICI3IiE
FERAHBEL (Fig. 13), RPFFEOU 5 AME
{LiRIZEAERD SN - 1o,

2) BEMREOEIL

7 v PRIBOBEMRE (BF) 33 ho—
JVEETI350. 5+ 10. 2mf/min/100 g Th - 7-. A

19

-
o 0 Y
i S Y SR
: 5 R )! :
) "~‘§f INTE S
A X e it

Fig. 17 Representative stain-
ing of BrdU 1 day after
obstruction. Immuno-
histochemical stain-
ing with anti-BrdU
MAD ; weak counters-
tain with H, E, x400.

FE®IZ 1 HEHEET23. 845, 8mf/min/100 g &
WL (p<0.0D), &EEZRTHITH30. 9ml/
min/100g ThH-7.. 3HEETIFIT.0+13.4
ml/min/100 g & & SICIMEREENEL, 5 H
HE T34, 7+3. 3m/min/100 g & FBEATIC IR
DORLEE Lz (Fig. 14). TOBAZERICHW
T3, BFIZG (r=-0.817, p<0.01), =C
(r=-0.773, p<0.01), BXUES (r=—
0.725, p <0.01) EDficEzhZFhBm\WEDHE
BARAMR A /R L7z (Fig. 15). BAZEMBRHE 1:8MH
121337.3+3. 5mf/min/100g & 5 HEICHEB L T
FERICHENEDON (p<0.01) , T bo—
WEEDBICRBEEDENED ONKBL -1
(Fig. 14).

3) KIBHEDMmIIETERED (L

BEE bIT, BrdUicxdd 2 KBREE O Gtk
BRI RERE L/ NBRERBICRIFTH -
fo. A bO—ETRIEEDOT1/21cHiF 5
IR B O TEB I N ICED S
7o (Fig.16). Zhucxt LT, PHZER T3
BT BEBRI N LOESHER ML, I
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Study of Ulcerative Lesions in Experimentally-Induced
Obstrucitive Colitis

S. Kitamori
Department of Internal Medicine I1I, Asahikawa Medical College, Asahikawa, Hokkaido

We have established a new rat model using an originally devised occlusion tool made
from a plastic cylinder, in which we can easily give incomplete obstruction to the rat rec-
tum without damaging the mesenterium, and also remove the obstruction after a certain
period of time. The severity of colonic damage induced by incomplete obstruction of the
rectum was increased with the progression of proximal intestinal distention. Even 1 day
after the obstrucitve procedure, various degrees of epithelial exfoliation on the proximal
mucosa of the obstuction site and both mucosal and submucosal edema was observed.
Until 3 days after obstruction, the damage of the colonic wall progressively increased, and
all animals developed macroscopically visible ulcers and inflammation frequently associ-
ated with the pseudomembrane on the ulcer floor. Following incomplete obstruction, the
ulcerative lesion was aggravated as the oral side of the colon was delated, and a marked
positive correlation was found between the perimeter of the dilated colon and the total area
of each ulcerative lesion. The intestinal wall blood flow started decrease just after the begi-
nning of obstruction and continued to decrease until the 5th day. There was a marked
negative correlation between the blood flow and the intestinal perimeter or the blood flow
and the ulcer area. After removing the obstruction, the levels of the delated intestinal peri-
meter and the ulcer area were significantly reduced, as compared with those in the group
of rats given a 5-day-obstruction only. The blood flow significantly recovered 1 week after

removal of the obstruction. Proliferative activity of mucosal cells in the obstructive colon
was remarkably increased during the obstruction periods of 1 to 5 days. There was a sig-
nificant negative correlation between the labeling index (cell proliferative activity) and the
blood flow.

These results suggest that an increase in intracolonic pressure, as reflected in intestinal
dilatation, causes ischemia in the colonic mucosa, thereby leading to the development and

aggravation of ulcerative lesions.
(€33l 1))
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