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Immunoclogical Study of Experimental Colitis
Induced by Dextran Sulfate Sodium in Rats
-~ Immunocompetent Cells in Colonic Mucosa

Hideaki TAKIZAWA

The Third Department of Internal Medicine,
Niigata University School of Medicine
(Director: Prof. Hitoshi ASAKURA)

In order to clarify the etiology of inflammatory bowel diseases, some experimental
animal models have been reported. Oral administration of dextran sulfate sodium (DSS)
to rats is one of the models which resembles human ulcerative colitis in clinical course
and pathological appearance. In this study, we assessed the dynamics of the
immunocompetent cells in colitis mucosa induced by DSS. By oral administration of 3
% DSS solutions, diarrhea started to occur in average 3.3 days after taking DSS, and
bloody stool occurred in average 5.7 days after that. Pathological findings showed a
remarkable cell infiltration in the colitis mucosa. Immunohistochemical study showed
an increased number of CD4 T cells (W3/25), CD8 T cells (OX-8) and macrophages (Mar-1)
without an increased number of histamine containing cells. Few activated T cells (5C6-F4)
were observed in control mucosa but many activated T cells appeared in colitis mucosa.
Luminol dependent chemiluminescence in peripheral blood was not different in intensity
of a leukocyte between DSS rats and controls, but the chemiluminescence of mucosa of
DSS rats showed higher intensity compared with that of controls. Furthermore,
myeloperoxidase activity in mucosa of DSS rats was higher than that of controls. Tumor

necrosis factor-like substance in the mucosa, which was assessed by ELISA, had a tendency
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to increase by administration of DSS. We also evaluated two drugs for the efficacy against

this DSS model.

Tranilast, which is an efficacious drug against immediate hypersensitivity,

had no suppressive effects on mucosal lesions induced by DSS. On the other hand, FK506,

a novel immunosuppressant, had a tendency to suppress the lesions and it affected the

number of activated T cells in the mucosa.
to increae chemiluminescence activity, MPO activity and TNF-like substance.

Moreover, FK506 had an suppressive effect

These date

suggested that immunocompetent cells in colonic mucosa played an important part in the

pathogenesis of colitis induced by DSS.
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1. & =

LRI L HIERT F ARG, EEROKECH
BATHR T B ORI A FEO—>TH S, 1969
%, Marcus & Watt? #% carrageenan ¥EO#51C &
DENE Y b ETFFICEBEERER SBEULLRE Y
TFRLLTLR, W 2h0RBE 7 ADD0 B S h,
RIEMER BT BT H € 7L TORE A BE S h
oo FE AT /HE (BT DSS &B%4) (2 carrage-
enan &[F UMBEEETH O, ~ax 2 —~OEO#
bz koo KB BB KRR S EUORELVER SRS
ZEDARED o TmREh, RERBEEO DO
EFNLELTRDLRD LS -F. DSS 35 » b
b R IR R PR L, SOEMBERORR LB 55
5 YT DSS £ F A TORENR TR TIN50 79,
BRI R OBRI W F R T H B H e
HEh e ORBH/ER SN CE Y, Bl TIAEEE
R 5 5 RERE'Y oS5 4 REEh T 5.
SEEELS v O DSS AEXKEFARAVT, KB
R 4 3 & 3 5 S Ml o BB L T o#E
BT

II. "dR&LU0AE
(1) RBEHY
fAE 180~240g @ Wistar KHit: SPF/VAF 5 »
b HERF v — A« U AR, WEIRER) &L,
BRI MF () o v 2 VBERE) W CRE L
(2) DSS HFBOECLEZKBEXRERERADOR

=7

STRORRL _FEAD DSS #BuT, KBRER
EER & OBRA A Ui, FOGMSMBT+F 2 5 v

WEg s b U 7 4 5,000 (5578 5,000, MEER 15.0~
200%) BLUFHIAFRAIHET* X b5 HiHE
F U (5FER 500,000, AR 18.0~19.0
%) BThEh 3R E L, EREMWICH REKS ¢,
FEomRksBE L.

(3) 3% DSS FEEXDMERK

FAMBEH BT+ 2 b5 vBREE S b U 7 4 5,000 (5
T4 5,000, BREEE 15.0~20.0%) #3%WHwE L
T, YT L vEKE VI T B K &
3% DSS #r5BMate, R X Y 72— BT
TEBEE KBERLs v P 2ERIES L
SRR RER A B 5 L, BRRICAEE L. WL
KBIEROE R < ) VEEL, ~<ThF2 ).
Tk U BB TR B AR I B L,

(4) SRR ARRRE DA

BE'Y o 2 b L UBR L EFTREIB R X O SRR
HEEE oMY PLP B TEEE, OCT com-
pound HEBEEHE Lic. ZUARZ 0 FIZT 50 OB
MR % EBL L, BERIUERIEREC CREMRIFEI
BEL

BEH Lo—%kbifElx W3/13 (315 v b pan-T HiB,
Seralab), W3/25 (5 v t helper-T #i}8, Sera-
lab), OX-8 (15 » b non helper-T #iffE, Seralab),
Mar-1 (15 v b= 77—, RBREAMBEHELT
FARREE) P B XU 5C6-F4 (M5 o FIEMALT IR,
EFTE) THE.

DAB THE#H~7 b )V TRBERT, R
WEE»HCTHERRR, HETEChEh 1mm?
Wi b OB BHE L.

(5) BNESBU 7 L LA %] Tranilast OZHE

Tranilast (F o =1 ) % 0.5 9% carboxy methyl
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cellulose sodium ZH# L, 300 mg/kg/day D&%,
F v Mic3% DSS % HiEAR S AL 7 AfREDS
b Ufc. PR OB A a5 By c—kBE it
b 24 3 vk (CHEMICON) # R\ icBEEIiARE
B THIEEARE 1mm? 4iohoev 2z 3 vERFMEE
B HE L
(6) feingH FK506 OZHR

FK506 (BEIRIES T %) »#REKCBEL, 3.3me/
keg/day DE%®, J v bz 3% DSS % H ik Xk
pe 7 AHEEOH S L.

(7) W3 /— &R

3 9% DSS #5-Bnask, PRI 2% FREL L Lumat
LB 9501 (~v b —v F#) % BT phorbol myristate
acetate (LAF PMA &S#Ed) FIBIC L 503 7 — gk
TR AEE L, 1 BN 0 o AR
B BCER S SINEE T TR & L, Hanks'
Balanced salt solution FFCHIZIL, 4M&REREC,
PMA FIBUC & A0 3 7 — ML ROCA JIE L.
T LT 1B D DRSO A R B A D
TE L.

(8) zxOo~LAFL 45— (MPO) EFE
Krawisz HOED iy, — BB S N2 ERL
fo. FATRERR D HES T TORBREE A KOS T THIBEL,

hexadecyltrimethylammonium bromide (HTAB) buf-

A

fer (0.59% HTAB in 50 mM phosphate buffer, pH
6.0) T, REYVzRAbEL, EHRY=Ir—va
v, EOL, EEAEER UL BERORER AL
0.167 mg/ml o —dianisidine hydrochloride & 0.0005
9% hydrogen peroxide % &5 50 mM phosphate buf-
fer (pH 6.0) TRIGEYE, 25C 450nm TD 14
OBRKEE A HE L, SBEOEMECS T LT
MPO {E¥ER T L.
(9) *EEEEIEETF (TNF) SRWEOAE

ERH 5 SIREE £ T ORI E KA T T L, RPMI
1640 (penicillin 100 U/ml, streptomycin 100 U/ml
EH) CTHEE, 10% FCS i RPMI 1640 ¥ T,
37C, COz 5%, Oy 95%GefF T C24RERIER11D L
fo. 2AWEMHME, MRk E U OHEEBIRAERNLL, BERER
50 mM Tris HCl % pH 7.4 (NaCl 100 mM, CaCl
1 mM, dextrose 1 mg/ml) T THEY 24 LT
OLELR LA, BRER - EBREY 21 b EE
WHEE TOM, —80CTHRIF Lic. TNF BR#ER
BIOKINE TNF test kit (T CELL SCIENCES #t)
VT, ELISA BI2T 490 nm OENCE #HlE L.

Fig. 1 DSS #5 7 HHOSREBOEEEZVEL
(A) BEEER, BB S OMBBEAMEEEE LR TECL LR, BEOUDL A,

HrMRBEEOLAMNEL, BERSEFAEERLTVWS. (HE Rt X12f%)
(B) MEEEFBCRBEERSB L5, HE~OZHAMBERE LEMRoEES

ABHHNE., (HE $ef  X50f%)
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BE SR EAEEEYL: D OBEBER, SR cET 5
TFELIL.
(10) #EateepoiEsT
FIEFEIZ mean+SD TF L Student’s t-test i
& MR T, p<0.05 2 HEEH O LHE L

II1. # £
(1) DSS AFBOEICLDKBAEREAOR

P& 5,000 0 DSS Gk, #HBMHE FH3.3+1.1
HTTHIE 00, FHE5.7+1.4 BelmERHERLL. 15
Flosh, 10HE T TS FANKEOTMO DT
Lz, 4F8 500,000 0 DSS Tit, #5HHB6 R
TERBRE L e o nt, BERTIRO208E £ TFNT
HIEL, BMEOLLALOZIMEO 5 b 8FT, MmED
£ U BEE - i
(2) 3% DSS KBk mimmiass

AEAC DSS &5 7 HEOAB TR, EBLEMHAL
LTS HREER € TRIB L U S AR I6HH146 (87.5%)
RSB, ETEBLEBCEBEOL LA ML 166+

3P HAE L. REASY (Fig. 1) BB &
SIEBOMIECERE S UhA, BEREOTEE MK
HREEBCE LV HRBEE X CRERBEVR N B
Lt Fh bRERO—FICEORAL, B, BN
bt HEAREIRE L, KMETECRE - MRe
el ETEEcRBREERR MR,
TIB i 21 & MR, —SICEBEEAED bR,
166 7 Gl B RS TR A & b A EEIIERD &
nd, FOMOREEC LB s - T
(3) HEEAEREEYEREORE
B ETRBOMBEESE ik W3/13, W3/25,
OX-8 B LU Mar-1 OXEBHMMBBL BN 5 M )
Zunt: (Fig. 2, Fig. 3-A). #E¥encid, wW3/25
B LU Mar-1 B, 9 HE THEEAMMERL
7o, BN L7 THIRE® subset EOE&OBE TR, W
3/25 ®f OX~8 3 xMEHE1.740.3, DSS 9 AR S
BE1.8+0.3Thy, HEEIADLN AL T
(4) ¥R B RER LB OB

FEBoORBE TE T W3/13, W3/25, OX-8 &
LU Mar-1 & BHMagui LB L (Fig.

A

B

— Witk W3/25 ® L, helper T cell subpopulation (CD4) %#8Z L.

(x33f%)

(A) HBHOMEEEBRMC, b3hrcBEMRZED 5.
(B) DSS #5 9 HBOMEEREEHNOBEMBIIN R CHR LERL TV 5.
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cell/mm? * %
cell/mm?
1500 u 600 !
wa/13 * %
Mar-1 w313 T
W3/25 4
1000 400
OX-8 *
W3/25 1
, oxs8
N HKH N h/i/{ i
{YH
0 0
03689 0369 0369 03629 0368 03629 03689 0369
Days Days
A B

Fig. 3 (A) #iBEEHRE & (B) B TE O W3/13, W3/25, OX-8, Mar-1
ZIEM A RE O BRI AL,
£B 1mm? M0 oM 2R+, DSS #5#%ABEMZERA L.
(*: p<0.05, *: p<0.01, BB (0HH) &HEK)
(W3/13: pan T cell, W3/25: helper T cell, OX-8: non-helper T cell, Mar-1:

macrophage)

3-B). — THIMD subset MOEIEIE, W3/25 %t
OX-8 LI HEZIB D b ah -1, (CHEEE1.940.8,
DSS 9 HIHE#E5# 1.2+0.3)

(5) FMft T Miamost (Fig. 4)

5C6-F4 BBtk & fr B IEMAL T MfE, oHREED SR
BREEEE TR EACBR S e -2, DSS
53 HETREHELKORMMMMED SRl Sk
BEB BRI 2 REERSZED bl DSS
#57 HEOMEEERB T3 A B i lh-~EHL T Ml
O HRD BRI,

—7, WRETE TR BERER L0 3 HEREELT
MR LA FBEIR -k, 7THEOKETE
TREHREOHEMMARD bR, BETREToORE
BILTI, BB EHENH 7.

(6) Tranilast OZHR

MEEFRER F TOMRIE tranilast BRI FH5.6+1.2
ATHY, 3% DSS HIE EHOFE5.7+1.4 H &
[l =p =31 i

Tranilast #5807 HBOXB T, BBEMIC1246
F1H (91.7%) CEBXEGHE L TCSKREET TR
BEOLARRD ., REERFINCE S REBRE

UbA, BEBEOWE, HMEESBOMREHE, ik
T ORE, HETEC L REE @ADL &
N OB AEIE, 3% DSS BmES5 7T HERE
FHUTH-T.

SHREBOKENCRED LR L BAFEEY: e A4
IV EHMREIE, WBE O FREE 19+5/mm?, DSS
B 7 B HOBAKIE 17+7/mm? & LU tranilast
5 7HBBOKK 1947/mm? TH Y, =ZHHECEE
EhRDI -1,

(7) FK506 O%hE

FK506 #5832 FH 5.140.9 B CTFHRINHEL, F
BW7.9+1.2HCMEIAShiz. 3% DSS &S
BTREFRFR 33211 BRI U5.741.4 B THERM
HE LTk H, FK506 (MERRBB A BT 2 EEH
Bl REMABFHE, 7HBOSREB IR
DUBA L HEEFBOMBBENRE -y, KED
AN E .

FK506 #5-7 B H D SREBRHFET 2IEELTH
B (Fig. 4) &, 3% DSS B¥#E 7 A HC LK
[EEABTOE L WHEMERD ., HIOs AR
XN TOBMBERT, UHLADE UK T
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cell/mm?
200
l I:I famina propria m.
E:] submucosa
100
L ml ,
o] 3 7 7(FK506)
Days
Fig. 4 5C6-F4 BHETRENLFEELT
Mt R REEAL.

HEEAR, BETEO 1mm? 4ih oEEM
fag A R4, MABEOBERCBEARYEEALE
b, DSS #5 3 HEOKEKEERRE cHBEEM
Rapspn iz, DSS #45 7 A B KB A B ©
oW EE Eh, WETEc#EMmLL. FK506
#h5 7 BETIR, HEBEAERE oML DSS B
BEIHELZIFALUTH Y, BETE OB
xRt

Ratio *
2 l
1
0
0 3 7 7(FK5086)
Days

Fig. 6 *hFnoBfEEY 9 OKERK MPO
Eey, SNBSS ECYT A TERLL.
DSS #45 3 B EINBRAEEL ) -
oh, THEC@HEBCHEMLL, LiL
FK506 #5112 X 0 % OBt gl = hie.
(*: p<0.05, WEEE (0HH) &HE)

counts/second

60

40

20

0 3 7 7(FK506)
Days

Fig. 5 ABEED PMA flLdr 3/ —n
W LERELY 1B T L cfigE L, *
ORAFESCE A BATER Y0 THEE L.
DSS #45 3 HBHBH - ABEEL ) -
fopt, THEBCRAERCHEmMLE. LML
FK506 #4512 & © % o s s ni.
(*: p<0.05, XEFE (0 HHE) &HLE)

Ratio

0 3 7
Days

Fig. 7 SHREBEEOUBERMBERE S E D « %
1 rRPICEHE SRS TNF #8HH%,
*BECRT S5 TR L. DSS B4 3
HE, THE& LB LEEER
e tedt, 7T HEBCHEIMER% R L
t.LWLFKme&%mab%wﬁﬁﬁ
& .

7(FK506)
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DML o, FRBEEA B OBE I RAET S
AL HY, 3% DSS s 3 BB S hiE
ML THIIROBREL 3SR L TH 1. FK506 #1457

HHOSREBOMBETREc, SRR it LIEMA
THIBERIDN Lz ps, 3% DSS B 57 A H &~
B &= DR OBINE63% 1 E = i,

(8) N3 /—URFFM(LERN

LT 3% DSS #5643 HE ¥ Tk PMA #
B X AL RHAE R o - 1o, 5 B B IER
HERE L Lhie L CcHE BN LA CRHERE 159475 counts/
second, DSS #5 3 0 B 143+86 counts/second,
DSS #¢5 5 H HEE 481+240 counts/second). —7F,
FR MO AMERE L 5 HEUE, HERHEINERL
foicd, LMo MmEREA IS b ORI IEH
Bl 5Bl - 1o OB 3.4:21.6 counts/second/
WBC, DSS #5455 HHB 3.7+2.7 counts/second/
WBC).

HICEE b SR TORBE L RS LB E
B 00 PMA FIBEO(LFERIME LMt Lo, &
FREEL ILBE LT, DSS #5 3 AHIIIESRD L h -
1, 7 H BRI A I L (Fig.
5).

FK506 #4-8 CIRSE L2 3 E O B #E] &
h, FK506 5 7 A B}, DSS Buf#53HEO
ELHERCTH - 1.

(9) MPO ;&% (Fig. 6)

KK O MPO EHERBHE S S HABCREE
EEBDIH -, 7 HEBBRS AR L 1. FK506
B HRETIE MPO iSO HIFI S h, FK506 #45
7 HHOfEE, DSS B 53OHOELGEEL T
Bt

(10) TNF #9E

KO 24 R R EOBBERFCEH SIS TNF
BRI B & HBE L, DSS #45-3 B HEF 1.0540.60,
7HHEBEL.0740.67 THEZ I Lh -1,

QAR BB ORI Y « 2 A M RBI AR X
h% TNF B#E 3 DSS #5 3 H HIZEE - X1
Teinoded’, 7 HBICEEIEE &R Lic (Fig. 7).

FK506 #5 7 B B OKB T, BBEFOMCER
ferotott, MR EY - R PR CIERIRERE S 3iF
AEEOEHE L, TNF SE0EAEF IS h
7.

Iv. # iy

KES) (34T 54,000 0 DSS %45 L CEEMHXA
e FAOEREHRE L., BECOSTED DSS
DAFERRE R0, BALHFED DSS #45T0
K RFRDDE LB L, —EEO DSS (CEHST
BT hFh# 5,000 &% 500,000) %A EBTII,
53 FHE 5,000 0 DSS Tk EML KBATRIFAE2E L
Tk L, T8 500,000 0 DSS Tl KB AR
FTHLERTER T, NaAE=Y w52 DR
Bcid, T8 54,0000 5% DSS #5BH#H 8 ~9
HHECmMEH B Lo, ARG Licsd 785,000 0
3% DSS Tit, F#H5.7 BTIMERL BRI, TR
BETOMMENL, 8535 DSS OEE K LT
5% e, ZhLOBRIGTFRODEK DSS
PEGCABAERIEHZAET S 2L 2RT. DSS 0F
W5 X 2 KBOBEERTL, FFREOBICL
LREERICE L VWEAEDH T A9, DSS AR KN
OB Ty =R RAENALD B, R LM A
BB Lsd il b, CoBRCSTFROEN PSS
HeEZLND. DSS KELEFATIE, #1545 DSS
D TEVMREFRCEETH Y, TTEOENHED
RACRALMEL S 2 L ERRD BT

MM DSS KB AREC I3 LR M &
LhAH, SR A R SRR 5 &
DSS #5 MMt -, HMEEARE S LURETRE L
w, THEFEAEM L. La LTHO subset Hio
Fibid 7 <, helper-T #fa% X8 non helper-T #
faomE LM L. DSS KBROMEBEO H 58
BTt~ 27— 08 EEHMCHED ShT
B0, SEOBEFTH Mar-1 B E L TR R
A= /a7y — o RERRIC - THIRES B &R
TR ToOBmMRE T,

5C6-F4 #ifkid, IL-2R & R THIOFEM(LF
Wiz RHE XN % 100,000 £+ v o THISFREE %32
BT HHET THY, 5C6-F4 A EIL L0 5 v b
ORBEAM A ZIH® 5. 2w, 5C6-F4 Hilk
PREBT LREMABIL S » b ORIERIGICEE RS
B+ eE2 bRTW5S. 506-F4 Hifk% BT HRER
WA, Wi L THIRRO BRI (b A BRT 4 5 &, &
VAL TR R BE TR EAERD LR - b,
DSS #&ac L o REEA B B L. Bio DSS #
Lkt L, KR O SE S RE I e B L TR T MR
FREARECIc L U, METRBCHEBT 290k -
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fo. REOWIICHERABA T TR EEL L, &
PRV S0E PSR 2 8T S IEM L O EHEEIE TR B
5 EMREN. KRR TR OEE LI RERRA
RIEOMWHE L 13—HET, #hioffTLTREEsRS
TR DURE Sl CD25 BBk & e B3 T Mk
EERATR EMESE L L OHEREELZ D s 8219
Z &M in vitro TRER, KEEEC THROMREEL
PECEb-TWAEEZBLRL., FKH06 X THID
VEMEA L2 0 LS00 i e IR & A 5 FEH2 ©
&5, FK506 OG- TKBEORE B S hion,

TEHAL THOE D H 4 FK506 85 7 H B ORSIRES
JBi DSS Bi#ys 3 H HOBBEOBBAEML TV

Cyclosporin EB# 5 74 DSS KB & OB AR

BnA0T, FK506 1= &0 DSS ABB % OFEHEBIT
Lic D TS LS & h oo & B 2 b B,
KEHDO 3, MEFARE L o iEHES DSS itk
BIREBHCE S LT b R L. £ LTS HE
wxf L CHBEER #7874 metronidazol 7% DSS A#5
RICTREEL S D E WG Ui, I Sl
TEF%FE+ % FK506 1, 1985 fEic Streptomyces tsu-
kubaensis OHEY L W HR X macrolides H
OIAEHETH DD, T OWRENER P REHRIERE T
100 pg/ml B B2 ¢ i+ 2RI, L
fohi> T FK506 @ DSS ARG #RAEBERA (3, ME
HHOMEH» HIEH Lo & B 25 & 0 REFHIEF 2 L
b LHEEE RS, —F, FK506 #5457 B B THiN
LTS bR iER T/, s 5 DSS ol
K RFEREMER% FK506 wTdMglLEhich - T
flomElchd b, HBREECLLR AR L DEBIEL
THELLLADLEZLONEHNTHS. £LT, 20D
EEL T Ml A ST RS A R L, PR 7.7
ACmfERibhl LSR5,

Tumor necrosis factor (TNF) {33 & LTl LA
hie=oo7 =V EBEERMLEBERLTA FhA v
T, EEMREEEROL R LY, B TREERIGIC
BT oBEnERIATHS. DSS ABAIBVTY
T/ m7y—OEIPKRED LN, B ET5RER
Hi~OBEEE R RS D, DSS KBROEBR AT
L TNF HlEhsBEELZLGR. LhLTy bioH
T5 INF £/ 2vo—FrHiko AFRTES, 46
127 v b TNF ¥ EEHET L ENTERD ST
ANEBHO TNF 213 90 %50 < ORI b 5 e
W, KbhicHie b TNF £/ 7 o—F Ak x
T ELISA I OWERIT -1, Lich > TAHEI

TNF B#E & U TRB Ui, 24BRETE3E U 7o R st
REY 2 24 METIE, 3B HOHED TNF B¥E
CRBERIh oL OO, 7 HBCISEINER AT L
fo. AORIEBTEEOKBHEN T IL-2R 2HHR
FTHERAL 727y — o OBMM BEDH LN, KK
PHSHE LB L LT spot—ELISA T
TNF-a EAMTTHE? LT, FERMC TNF
BB CEEAE LS EHAET L. ARV
T REEMBAE TMED TNF #8212 pn@s s h
LY, MEER & mE R o BT HEB ), KEk
BRI Bt 3 TNF OBENIREHG5 IR @H s R
e,

—7 carrageenan 50 L A ERIAKBRETFLT
¥ carrageenan %4 A MMM EEOBIS NED
LR TW%. Carrageenan (<77 3y—oD) /) —
LAEHYRAER, UV VAR LR ERIES
TER#ET 5. AR DSS 4= 707 75—Y0) VY —
ARIEEDAENRDD 2, = 2u7 75— UhKEBA
FIEOBBEMEL DS - EHHERI NS . A, DSS
KIBR KI5 TNF SWEOBE WRE S i,
CHUTKEP T Lic < 2 0 7 v — D hEd B ATHE
HABDTED, IL-1 BOY A1 bh( vEED, <
ru7y— Uit A SBORNNRLETSH S,

KA i 1 P RE 3030 32 1T < BERRIC & % RBRIY
KBRS S TENERESESE LTV b, v/ — K
TR L0 DSS ABA TOEMERBEORM Y+
WAt 2 &, FEM T EmMBREAENL ) OfEET 2
EHBRECELIES Ok -1 Lon, KBk
KPR OIEMEER T 7 B B3 EmT 2 EE AR L.
3 HHICBT 5 MEOBE /I C N imn e, 7
BETOULBADE UL LWRIERIET, *oOEkR
FEOEADTAE LTz, FK506 10X 9 RERR O
HENLHEATLEE 7 BEOE T, EHBRES
OEIMBEIFI SR TE Y, EEERR & REHR - bE
DUREEE N D, HERE U o BRI R ER R L ORI ER
TOBF T, DSS K& iFHRiEHEBEO S 1
LWEDD anioh, SEHORFTIREEML <AL TO
EHBFRC B LA, WEMEOE, EEHED
ErrirbokELS. L LAE, £MTRk R
R TOESBRCELNELL Z LIRS h, BER
FreoEEBROBSNEETHH EEXD

W3 =R RO MPO (BT B i
st s k3 2% . KIBRIEAN © MPO &L, DSS
BEIHHRWBELEI b -Tkh, THHCREE
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N Lz, DSS KB &M b T
Mife~ 2o n7y—UORBBEMNERSRH, HEHO
MPO {EHEIIFREREE ORI L /2 51939 2@, DSS
X B RIEHEN ~OFF R EREN R & [ Ic A U Tun b
FREIIEIH FK506 12 & 0 KIBRFIEORLE L - IR
Frcid, w3/ — ARSI FERE L MPO EM O
iz Enitl e h 2@ [ %R L. Kubes 5% (3
* 2 ORI FERERRET 7 A% Vs, FK506 13 MPO
SO A IE4 2 L3 Lz, 2 hid FK506 A9%
AL THI S O A~ A v A0 LR
ELEZLNDD, SROBFANLETHAS.

ThbOEERIT I — AR LR BN &
MPO #E¥O EFE, kRS - ORERFA4H L
B IM PR I SRR TR & o R R L L O B T
) 5 DSS KIBADORKART S L, &b THIM
OFEVEAL GBS A AR A R 5.

DSS K& ORERTIZBRE, B R meE
OB A EEHSEIE L, DSS KB ORI AR
TUAF-OEELEETER . BT LLF—0D
R PRET 5700, tranilast 3% THOE L7, M
HEHER  coMM BRI mh - HEENT b e R
£ 3 VBT & LT R h S R P ARG AT R L
DSS KBRS & 6 R IE & oIz 213589 H Rt
tranilast S TLEZRD -7, Thb ok
Fix DSS KBADFERIC e 2 4 3 vBEMMEOR S 7
Aete <, BIREELY Lo ¥ -3 FEHF L LTBEE LT
2 & BT

GEOHETETHROGER L, <2707 >—2, #f
hER, FEMEEES LTYH L LA v EORTFA DSS
KR ORRCE S35 2 LpvRBER. Ll
HORFOMEOBLEN:, BEICSWTEBHES TR,
KGR O i Ml 2 Fh o & 3 5 & 0 — B OBIgE A
DETHY, T THLALAEE €~ OBEBERIBA
DRFRRCRIRT 5 LENDDL L E2 D,

V. & ES

DSS #HEikvBERE S T v b KBE ORI
OFFEEIREIZE L THET L. WMIERFTO THB O
b, =2 m7 57—y, ik & hERERBCE S
L, SHiEHmE, o1 b ha v SRS 50
B HER S Rt BIREL 7 LA ¥ —0BA53 7 <
ST O F e Mo BfES, DSS #5 L bE
BB ROBHRICEELHEL R L TWEEE825
ni.

ez LA, HEEY ORI A B Y
L8 BB BB LES. ¥4, B35
b oYy —Ofifk (Mar-1) ZEEEEE L
TlUT BRBEY (FRERIATE 2 MEIEHE)
BER LT, o LRI IE RS
FOL, FRKFEFIH BB RBRR R AN T <
ML L B E T

FRLOBEER, HUEMHAY v EaRe &8
6 [EIEBEHE LA R, 26 ENH LR & St
LT B THRE L.

2 £ X W
1) Marcus, R. and Watt, J.:

ulcerative colitis in laboratory animals. Lancet,
21 489~490, 1969.

2) Watt, J. and Marcus, R.: Ulceration of the colon
in rabbits fed sulphated amylopectin. J. Pharm.
Pharmac, 24! 68~69, 1972.

3) Chalifoux, L.V. and Bronson, R.T.: Colonic

adenocarcinoma associated with chronic colitis

Seaweeds and

in cotton top marmosets, Saguinusoedipus.
Gastroenterology, 80: 942~946, 1981.

Morris, G.P., Rebeiro, L., Herridge, M.M.,
Szewczuk, M. and Depew, W.: An animal model

4

f

for chronic granulomatous inflammation of the
stomach and colon [abstr]. Gastroenterology, 86:
A1188, 1984.

5) KEHE: F+2 b5 vRBHEC L L ERIE
BYERIE 5 DYERL & I PIE#E OB B ICBE+ % B %8,
Hilak, 82 1327~1336, 1985.

6) KEHHE, WEHE, Rk B, LMHMEF, LUE
B, E4EF, &5Kk—& BHIEHTF RKEAE
B, BIRSAZE, BAFER, mHBR, PHREF,
Al %, BAREME TRIESE, THER KiE
B, BN B AR B 8B 2L %
THR AT VERBE ST LA EROBEERE K
#f4 % Metronidazole OFEFRIEIE. HHEE, 84:
2337~2346, 1987.

7) Okayasu, 1., Hatakeyama, 8., Yamada, M.,
Ohkusa, T., Inagaki, Y. and Nakaya, R.: A
novel method in the induction of reliable
experimental acute and chronic ulcerative colitis
in mice. Gastroenterology, 98: 694~702, 1990.

8) BEAE, FlE—, WHRER, ) & @b



958

=, B & G788B%R 2% &R, &#TA:
EROBBEABETF VBT A EEBEORY
MBe7v—5ohE3H). HMEE 87 489,
1990.

AR, RIIEE, BEHEST BBRZ, B
HEZ, FEEX I8 7o r EROKE
RETFNCEG B HRIEERRES - BRI LD
W8 OEk, 8T: 2264, 1990.

10) Kobayashi, K., Asakura, H., Hamada, Y., Hibi,

T., Watanabe, M., Yoshida, T., Watanabe, N.,
Miura, S., Aise, S. and Tsuchiya, M.: T
lymphocyte subpopulations and immunoglobulin-
containing cells in the colonic mucosa of
ulcerative colitis: A morphometric and immunohis-
tochemical study. J. Clin. Lab. Immunol., 25:
63~68, 1988.

11) Takizawa, H., Sasakawa, T., Nakazawa, T.,

Boku, S., Nomeoto, M., Yamashita, A. and
Asakura, H.: Dynamics of the immunocompetent
cells in colitis mucosa induced by dextran sulfate
sodium in rats. Frontiers of mucosal immunology.
Vol. 1, Tsuchiva, M., et al. eds., 853~854,
Elsevier Science Publishers B.V., 1991.
WEEES, RE%—, MEHE, T B <o
n7 oy - VEERER Y o — vHE (Mar-1) X5
PURHEROFE. B RLiis, 160 473, 1986,

13) Krawisz, J. E., Sharon, P. and Stenson, W.F.:

Quantitative assay for acute intestinal inflammation
based on myeloperoxidase activity — Assessment
of inflammation in rat and hamster models.
Gastroenterology, 87: 1344~1350, 1984.

14) Eastwood, G.L. and Trier, J.S.: Organ culture

of human rectal mucosa. Gastroenterology, 64:
375~382, 1973.

Ligumsky, M., Simon, P.L., Karmeli, F. and
Rachmilewitz, D.: Role of interleukin 1 in
inflammatory bowel disease — enhanced production

during active disease. Gut, 31: 686~689, 1990.

16) Hireno, I., Kuhara, K., Yamaji, T., Hosaka,

S. and Golberg, L.: Carcinogenicity of dextran
sulfate sodium in relation to its molecular weight.
Cancer Letters, 18: 29~34, 1983.

17) Ueda, T., Kohda, H., Yuasa, H., Osawa, H.,

Diamantstein, T., Yodoi, J., Ishii, Y. and

tl

=

=

<

FREFSHE F106 % $£108 FH4$108

Kikuchi, K.: 5C6-F4, a novel 100,000~dalton
rat lymphocyte activation antigen defined by
monoclonal antibody. J. Immunol., 136: 3968~
3976, 1986.

Yuasa, H., Ueda, T., Wada, T., Yamaguchi,
A., Murakami, T., Osawa, H., Diamantstein,
T. and Kikuchi, K.:

immunological reactions by monoclonal antibody

Regulation of in vivo

against lymphocyte activation antigen. Microbiol.
Immunol., 32: 397~412, 1988.

MacDonald, T.T. and Spencer, J.: Evidence
that activated mucosal T cells play a role in the
pathogenesis of enteropathy in human small
intestine. J. Exp. Med., 167: 1341~1349, 1988.
Kino, T., Hatanaka, H., Miyata, S., Inamura,
N., Nishivama, M., Yajima, T., Goto, T.,
Okuhara, M., Kohsaka, M., Aoki, H. and
Ochiai, T.: FK506, a novel immunosuppressant
isolated from a Streptomyces 1. immunosuppressive
effect of FK506 in vitro. J. Antibiotics, 40:
1256~1265, 1987.

21) Shim, H., Murthy, S., Cooper, H. and Ibrahim,

S.: Intracolonic (IC) cyclosporin (CSP)
accelerates healing of experimental colitis induced
by dextran sulfate (DSS) in the mouse [abstr].
Gastroenterology, 100: A168, 1991.

Kino, T., Hatanaka, H., Hashimoto, M.,
Nishiyvama, M., Goto, T., Okuhara, M.,
Kohsaka, M., Aoki, H. and Imanaka, H.:
FK506, a novel immunosuppressant isolated from
a Streptomyces 1. Fermentation, isolation, and
physicochemical and biclogical characteristics.
J. Antibiotics, 40: 1249~1255, 1987.
ENER, FRFEIR: BHBEERET (TNP).
FAREEPR, 488970 : 304~311, 1990.

Mahida, Y.R., Patel, S., Wu, K. and Jewell,
D.P.: Interleukin 2 receptor expression by
macrophages in inflammatory bowel disease. Clin.
exp. Immunol, 74: 382~386, 1988,
MacDonald, T.T., Hutchings, P., Choy, M.Y.,
Murch, S. and Cooke, A.: Tumor necrosis factor-
alpha and interferon-gamma production measured
at the single cell level in normal and inflamed

human intestine. Clin. exp. Immunol., 81:



26)

27)

28)

29)

30)

3D

32)

33)

WE: 7SR5 VB S T L5 ERKE %O REFHRE

301~305, 1990.
Sun, X.-m. and Hsueh, W.:

induced by tumor necrosis factor in rats is

Bowel necrosis

mediated by platelet-activating factor. J. Clin.
Invest., 81: 1328~1331, 1988.

BB, EIES, RE B, AR, IE¥
FEE:  Inflammatory bowel disease HEH k13
%I tumor necrosis factor ffl. (b8 & A,
22: 111114, 1989.

Murch, S.H., Lamkin, V.A., Savage, M.O.,
Walker-Smith, J.A. and MacDonald, T.T.:
Serum concentrations of tumor necrosis factor-
alpha in childhood chronic inflammatory bowel
disease. Gut, 32: 913~917, 1991.

EHFEE, IMB=, MIFEE, EPF2ZN AW
3, WOBA, 2B WWERHEX: Carrage-
enan IC L A REBMEAEXOERE T AFRCEEY
HEFE. HiEEE, 750 1719~1726, 1978.
Granger, D.N., Rutili, G. and McCord, J.M.:
Superoxide radicals in feline intestinalischemia.
Gastroenterology, 81: 22~29, 1981.

TEHE, X B ZER/, kEEeR: R
I MERORE—NR & FH— REY, 25
1159~1163, 1985.

Keshavarzian, A., Morgan, G., Sedghi, S.,
Gordon, J.H. and Doria, M.:
oxygen metabolites in experimental colitis. Gut,
31: 786~790, 1990.

ERERE, EIER KA 1, PRER, # &
T, HAX £, #&F ¥, WTF A 7o +&D
FFE AT yRBABRCEY 5 REHEMERO
e M dR LB, 260 59~62, 1992.

Role of reactive

34) Edwards, S.W.:

35

fai?

36

fy

37

—

38)

39)

959

Luminol- and lucigenin-dependent
Role of
degranulation. J. Clin. Lab. Immunol., 22:
35~39, 1987.

Smith, J.W. and Castro, G.A.:
peroxidase activity in gut mucosa to inflammation.
Am. J. Physiol, 234! R72~R 79, 1978.
Kubes, P., Hunter, J. and Granger, D.N.:
Effects of cyclosporin A and FK506 on ischemia/

chemiluminescence of neutrophils:

Relation of

reperfusion-induced neutrophil infiltration in the
cat. Dig. Dis. Sci., 36: 1469~1472, 1991.
Grisham, M.B., Hernandez, L.A., Granger,
D.N.:
tion in intestinal ischemia. Am. J. Physiol., 251:
G 567~G 574, 1986.

®HAMZ, XA B ZHR-8, kHEES, FT
f#hk, BEED, TERHEER: SHEBHBEREER
FEDIEMMEEES RIS xanthineoxidase ¥
FUOMFRERORE. BEE, 85: 835~842, 1988.
Koda, A., Nagai, H., Watanabe, S., Yanagi-
hara, Y. and Sakameoto, K.: Inhibition of
hypersensitivity reactions by a new drug, N (3",

Xanthine oxidase and neutrophil infiltra-

4" —dimethoxycinnamoyl) anthranilic acid (N-5").
J. Allergy Clin. Immunol., 57: 396~407, 1976.

40) Hakanson, R., Bettcher, G., Ekblad, E., Panula,

P., Simonsson, M., Dohlsten, M-, Hallberg, T.
and Sundler, F.:

in the stomach — A survey of species using a

Histamine in endocrine cells

panel of histamine antibodies —. Histochemistry,
86: 5~17, 1986.
(FR4®2R7 BZM)




