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Expression of Transforming Growth Factor (TGF) -f During Healing of
Indomethacin-Induced Small Intestinal Ulcers in Rats
¢ Effect of Peroral Lecithin
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Background @ The role of wansforming growth Gwtor (TGF) =B in the healing of small

inestinal mucosal injury 3% not elearly enderstood. The 2ina of this study was 10 characterize the
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expression of TGF-[ and to assess the cffect of lecithin on indomethain-induced small intestinal
uleers in rats.

Materials and methods & 10 Small intesting] ulcers were induced by intracolomic indomethacin in
male Wistar ral. The expression and localization of TGE-G protein were determnined im-
munohisiochemically. The number of TGF-B positive cells at the mesemeric and anti-mesenteric
sides of the small intestine was compared between indomethacin-treated group and control group.
21 after the induction of wleers, the racs were divided ino 1wo reatment groups and an untreatid
group,  The former groups were treated with either lecthin dissolved in 284 ethanol selution
Small intestinal damage
(LW the wall

(lecithin group)or with 2.3%5 ethanol solution alone {(vehicle group).
was assessed by the uleer index of length [UIL). the wleer index of width
thickness of the ulcer base (WTI and the number of TGF-J positive cells.
Resultss 17 TGF-B positive cells were found in the lamina propria and the submucose.  The
number of positive ells al both the mesenteric and anti-mesenteric sides increased more
significantly in the indomethacin-trested group than in the control group fram 3 to 24 hours after
the treamment. From 3w 7 days, positive cells increased only at the anti-mesentenic side, At2]
days, the value was sipnificantly higher at the mesenteric side. 2 The number of TGF-[ positive
cells ot the anti-mesenteric side ingreased more significantry in the lecithin group and the vehicle
group than in the unireated group at 14 days, At his lime peint, UIW and WT were signiticantly
lower in the lecithin growp than in the untreated group,

Conelusion © The expression of TGF-} seems w increase during the early phase of small mlestinal
mucosal injury, During the healing stape, lecithin possibly reduces wall thickness on the alfected
site without attenuating Lhe expression of TGF-[.  Accepted on Ociober 12, 2000 Kawasals fpakiaishi
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Tahle |. Comparizon of bedy weight and muscosal damage among three realinent groups

Untreated group

Vehicle group

Lecithin group

7days 14days 21days 7days 14days 21days 7days 14days 21days

(n=11) (n=10) (n=8)

(n=10) (n=8) (n=7) (n=10)(n=8) (n=9)

BW (g} 191BT83 2140170 B53.15124 1755280 F42B=903000=091 1860260 20442123 28331134

UIL (=) 56111 423%15 0a=02 6012

UTW (%) 426+79 275+49 132=2H

1.640.7

A7ALBS 204147 211+48 3IZEZEE 13.5t3.9h

11+06 48%10 11+07 06=0B

111425

BW | Body weight.  UIL T Uleer index of kenghr,

UIW | Uleer index of width, Values are sxpressed s mean = SEM,
a: 0,05 p=0, ] vsunoeased groop. b g, 05 vs unteeatesl grogp.

RIS, EFGAMEE, lecithin 12, vehicle BE@
FEMICAEASES o7 UL E2aU{Ez
BT, lecithin RBATEGIESE L) B> =
ZHiE TS (EHF#EH 42215, lecithin
L1207, p =000, (a6 REET O UTW (3,
lecithin AVEEMEL VI LEEITEh - (B
W E L 275240, lechhin 88 3 13.5%3.9. p
<0050 (Table 13, F 7= lecithin &0 UIL ©
UTW 12 F O B T & vehicle £ L2 D L0506
r Ll WTit, wihaFlizseTh
lecithin £EA4 ke 2 88 3 DM T, SHIZ140#
TIHEREIE L lecikhin BEOMTHE ST S
Fo (EEREHREEE T 1410.0% 184 5 pm, lecithin £F |
TaT.4 =188 . 5 pm.  p<O.05) (Fig 4).

M5 PR A U2 3507 4 TGF-P B SR ETIL.
sEMcAEER S (Fig 54). LaL,
WS R A5 AL 20T 5 TOF-f BB Bl
14 H L lecithin £ £ vehicle BEe 2 B2 1~
mt i TRt RS EIL A e (Fig
5B,

= %

G R IIA A e TN T

AT EIED, SR A L,
ERzVBEBLZIZ R @ Crohn figi2 81 Lo gEk iR
EAT L Z EAHI ST A%, Honda =,
Cm e AR TEEL, Ay
»izh 2 ipEE L D hE I ERO RN
I, 12kEMECEEERES RS R £
iR EHE L Tw a2, SEOERICEVTE
{7 FAF L A135 FEEEL D p b e
DS ADRE L, Z4BFR#EICIZARRTNRLL A7
Bliz—F L TREERERESREE L. T0
%, MEIXTHEX 94128, 2188
2 EIRLEEER EEH.

E g S b oo BB Rz By T, TGR-R
EHHERomM ARG o B L Db 3, &
AESHEZ 0 E e = T S IR I SR o AR R
ERET 5. TOM, RESIZERT LS EEM
ko & 502 TGF-p Atk 35, st~ k-
Vo2 AOEREREL, MEE{LERTLER
TIBR AN,

-}, Crohn $§ 5L 2L Yoftt s
R TEFZERGERA Mo BEEl T
TGF-f@BEMAMM L TwE I 245, TGF-
BASEE O EEOHEIIMEY LT3 I
MEANTVLY S, FaT, TOF-P 113



I D 5w b REECSITA TGP ORI E L &4 P ndhdth e il

L
Ziy A Untreated group
O Vzhicle group

B Leatiun group

Wall thickness

fdav}
Fig 4. Comparison of the wall thickness (W7T) among
firee growps
Asterisk andi-cares significant difference berween tao
gronms (e g5)

BT AR BEE L GHEITIE M T
LEEZLIDL., FMEDERS;L, {1 F A
2 ERNERE BT I TGRSt
faAidEa 3~ s 7 Q@ Eo 2 #ikiz
W4 o EG o,

TGF-p Il & Lo M % 5+
S HEFEHRER TG + 88
TahErE—EOH/RTFT iy, SR
METIE, FESy HMRBLEURETOEE
MR TOGR-B o RBEEALAY, BIRTE
5 X UOIERRE A R o A AR O ARRR B (TR TE
T3, Coorper B 5 L ¥ Richier 57 mgly
B LEwERE A

{ » FAFL 583 IFHSSMGEZE T
3 TGF-P St o8 i o 58 I L g 18T 0 A5 8] =
HBloREFTIED S, BRI ET L EM
fEBELasoLEZ SRS, o, &
EERE TERERES oM EIZT D
Fr—FhvLEEFERSED TGF-p &£
At s h Twea'™ THCH L, ShE
SYEIIES L 7 TGF-| Bl i Tas sl FaR
InLeFhIREd £tk L REANTH .
| B B B AT AR A SO R R T
HEuiTay, ABoRETEE - HRET
Iz TGF-f #REMOSEAR L 5 ikt don

..E

Bl Untrested group
O vehicle group

B Lecithin group

1
=
1

g

Mumber of TGE- @ pusitive eells ¢ 0 2mae

=
1

(dawy}

: & Urrtreated group
| @ ehide pang

W Lecilmim proun

Mumber of TGE-f posilive coells @ D0 2nuor

Flg. 5. Comparisnn of the number of TOF-§ pesitive cells
ameig thiee groups

A Number of positive cells at the mesentenic side
B | Number of positive cclls at the anti-mesenteric side
Asterisk imdicates sigmiicam diffesce between two

grodipe tpo Ol D

Bexirn,

EECiE iSRS LT BEETIERMEEST
Fe Aot & TG0 BIEEEd EIom
I LTwdzat, 1 H i isE e B R faE
FL, 21HHIZ R A A T LT,
o, AR AT T AT DA AR GE



230 e EF e

PS5 2L x¥ETEE, HBEEHFET
TGF-f O REFMEFCH LA ST EN
foo MHEATRRIE IS E eI TR AR i £ D
WmELLEh TH¥E-S REETHALCH
fTOF-f RBRAEDESLOREY S X
HratobkEz i,

FHELLF ORISR PC T, TE
PC AdlfE o collagenase f@tE = EA 548, I
Bl A0S L ZE Al R T RY, 2
Mourelle &7 (1. tminitrobenzenesulionic
acid (TNBS) [2X2 5+ FREBEEFLIZIPC
Wome BTG LA Za, TGFROEHED
PR AT L 2 24 (. collagenuse fH{E L2
i LT e T A T e e R L
EHELTwAE. 27, B0fETIE Mourelle
OGRS RIIELTLF o Hild

. e
i

(=3 i

ARFR-CIE L FLOBE M IS BT ) Tecithin
P vehicle BEX 0 L UIL & UIW ARl = - -
Bé gz, 1AL #1238 T lecithin BRI
MWEHRL D L UILAYEEZ = 50045 0,
UIW I BiZ o A 742, A EIIEITS
B RS €5 o4 25 oD TGF-P %8R8 Bt lecithin
HAEGEEEL D LTS 2 0,
lecithin Bt TIEBEHEHEAEE SN T2 &
Faft, EEREERTOPC OfHEREOE
#EEAE. T FAEEREREEFLTLEHSES
hTHDT, KEiFeosERL L F - 5ER
EHEEREEE S L TiEES RS L
AL, MFHIZ817 5B 80 TGE-
[ MEF B B2 vehicle BT L MEBMMEL D L
fEizm <, BlESTH TGR-f Bl e
Whzid, LIF TRy S —LD
WL EA SRS, T ARFRETIIWTLO
HHRCEGT LN BT THEMEEEES
Prlkdn, LIFrOERGETIIES S
4 LidiciRInEMoEESasEA L,
Gk | Rl e R o T

- %, WT iZlecithin 82T 7 H, 14H, 21H
OVFILOBEET L MEHEE S L 0F vehicle &
(CHetfiifi o L. HBIZEERERI DD

TR,

(7 L T R A

HECEMTH- . fE-T, L ¥ F» 1L TNBS
KEERT LEBIROETEILE & 85 2
HE#Fz e L L ZOER T TGR-A
DHERWRHE LTS EELIC 4, Bl
wrlgy E J i F el L BMBENTE
0o AOEFERRSMS LTy R R
4, REETE, aFg-—¥r{24 7030 F
o b vy A ER{ELTLE
VT, AREEET LI BT AT IS
LOETEEghi LSO ERRFET S 5
L., BEEEHOTEEEEETT S EES

Hb.
& 2

LR AFLRRESy AR ETLE
MuT, TGF-ROFER L >+ 250
whEn L

1) TGF-P B PERE,
Wi iz sdiis,

2) REAS AR MEAS S ME T, BE
i A Sl ds £ OO AT BT £ % 1S TGF- &k
HiREEAIER SH L D L EICENL A

3 AHME T H#EICERME SLET, 21
[ 2 i R AR 35 0 T TGE-3 B iEsEn 2 A¢
R LD LARIZHL 2.

A1 1AH o s MBS I B TGR-0 BR P
Mo i3 lecithin B2 & vehicle BETAEEEL O 4
HEIZE i

50 Lecithin £ T14H & UIW = WT SRS
WL LARIERERLL,

BLEE D, TGF-f i B 53R TS 41 i 2
SEOBHEMMETLIE, BEFLIFE
AW = R 54 4 MEEEATH D, TGF-B
BE L SEICEREO P 28R XL T LA
BHad s

B FRA AT R 25 & LG

H =

ez izanh, BEIHESEEOREFRED 2
fNgERCFHIEEMNRIRE SO -4ERIC



FEF 5 oo RS ES TOF- 83 kL - oy i 231

FhLLBELELETS. 7, BRSNS Woer ANE AORRETE MERNIEEY CEELINAEE) 24
N R R B A - B, UH R DONEEEE R LA TS S ey FRETRETE C10-808, 17-5807)
R T T O ol el o ol e | e B e Sl s Tl D A BN LERL S
fLEMBIAE SR IE EFL T3, &, &0

w

LY

11}

17}

13!

X (3

! Spom ME, Reberts AB D The munsforming growth faetor-fis, In Pepide grosweh factoes and their receprors 1 New

Yook, Speinger-Verlag. 1900, pp 419472

Burmurd JA, Lyens BM, Mases HL T The cell biokogy of 1ranslueming growth fuceos . Bioclim Biophys Acta 1038 7

To—&7, 1840

Schrower MF, Muler G, Birchmerer W, Bolen P Transforming growth factor-beta inhibits endochelial cell proliferation.
Bischem Biophys Kes Commun 137 2 202 - 502, 14956

Shipley GO, Pimelkow MR, Wille 11 Ir, Scou RE. Moses HL | Reversible inbibiticn of zormad human prokaratmociie
prefileration by type B transtorming rrowih facler-prowlh mhibitor o senam-Tree stecion,  Cancer Res 46 § 2068 —
2T, 1456

Robers AB. Anzano MA, Wakefield LM, Roche N5, Stern DF, Sporm ME © Type |} imnsfomming growth factor © a
Iifumcnenal regulasor of cellular growth. Peoc Natl Aced Sci USARZ D 119- 133, 14965

Ahuia 55, Pabegionm F. Yamada H, Balow JE, Boumpas DT I Effect of wansformng growth factor=5 on early and lae
activation events inhemen T cells. JImmunal 150 0 31080 -31T8. 1093

Bellone G, Amesga MA, Trinchivn G, Rodeck 17 ) Regubaion of NK cell functions by TGF-G1. T Tmmunod [55 -

16— 1073, 1993

Rich 5, Seelp M, Lee HAL Lin ] Transforimng goowth factor §1 costimulaed growth and regulwory functien of
staphvlococcal snterotoxin B-responsive CDA™ Teells  J Immonol 153 1 806 - 618, 1945

Ehert BEC | Inhibitory effects of (ransforming growth factor-heiz  (TGF-§¢  on cenen functions of inrwepitelial

Iymphocyies. Clin Exp lmmuemol 115 1 415 — 430, 1541

i lshizakas 5, Kimeio M, Kanda 50 Sziio 5 @ Auvementaton of aziural killer cell activity in mice by oral administration of

tramsforming growih factor-3.  Immuenclogy 95 7 460 — 465, 1988

Boeder WA, Nohle NA . Transforming growth factor 310 tssue fibrosis. W Engl | Med 337 0 1266 - 1252, 19
Postlethwinte AE, Opa JR. Moses HL, Kang A : Sumulaion of the chemetactic migration of human fibrobasts by
wransforming orowih ficter B 1 Exp Med 165 © 251 — 256, 1987

Wahl SML Hom AL Wakelield LM, Frunces NM, Wall LM, Bobens AB, Spem MEB | Transfoaming growsh factor type
& indures monocvie chemotaxis and zrowih faclar prodisction. Proc Waal Acad S0 USA B D 3T8E - 57492, 1957
Chen TL, Bates B, Xu Y, Amomaon AL, Beck 15 Hurman recombinant transforming growih factor-f 1 medolation of
bischemical and celular events in healing of ulcer wounds, § Invest Dormige] D8 0 428 - 435, 10492

Assotin REL Sporn MB 2 Type § rensforming growth fucior in humen plotelets ©relense during platelel degranulution
and wetion on vasculas smeolh muscle cells. ) Cell Bl 102 7 1217 - 1223, 1986

Tominaga K, Arakawa T. Kim 5. Twao H, Kobayashi K 2 Increased expression of ransforming growth factor-[1 during

gastric uleer healing in rids,  Dieg s S¢i 42 1 G16— 625, 1947

71 Erst H, Konwrck PCH. Brrozowskl T. Konmrek 5), Hahn EG o Subserosal application of translvmmng groweh

Factor=[11n rats with chromic gesne vieers T eflzet on gastre wleer healing and bleod Aow, 1 Physiod Pharmacol 47 -
443 -454, 1998
Coerper 8. Sigloch E. Cox 13, Starlinger M, Koeker G, Becker HDV ) Recombinans huiman iransforming erowth factor

betz 3 accelerates pastric uleer healing in rads.  Scand 1 Gastroenteral 32 0 955 — G0, 1057



I

211

bl
i

a3}

m

an

3

iy

33l

g

37

m ey E Sk [ e e ()]

Ruifrok ACC, Mazon KA, Lozane G, Thames HIY  Spacial und temyroral pattems of expression of epidermal growth
factor, wansferming arowth fector alpha and transforming growth actor btz 1=3 and ther receplian a0 inokse ez
after radiation tresamient. Radian Res 147 21— F2. 1507

Richter KE. Lunghere CW. Sumg CC. Jemsen MH © Assocmtion of transforming growth faceor f(TGF-f
immunereacivity with specific hisopaiholooie lesions 1o subacote end chronic expenimental redislion enlemepistiy
Radiother Omcol 3% 1 244 = 251, 1946

Wang 1. ¥heng H. Sung CC. Richoer KK Jensen MH | Cellular sources of trinsforming growth factor-[} isoforms i
carly amd chromic redition emzropshy, Am J Palbol 153 7 1530 — 1540, 1093

Paotten C3, Booth D, Haley JD - Prerrentmenl with transforming growih factor beta—3 protects small intestinal stem celbly
agitins machabion damisge inovive,  Cancer Res 73 7 1434 — 1455, 1047

Mourelle M. Satas A, Guarner F. Crespo E. Lafuenie Ad. Malagelada IR T Sumalates of imnslorming growth Factos
131 by enieric bacteeia in the pathogenesis of ra intesunal fibrosis.  Gastoenterology 114 2519, 526, 1998
Bobyatsky MW, Rossiter G, Podulsky DK | Expression of trimsfornming prowth factons oo and § inocoloic mseoss in
inflimmatory bowel disease. Gastroeneerology 110 2 075— 084, 1595§

Xinn CJ, Xu X, Mardell CE, Howarth G5, Byard BW, Moore D), Miemiren P, Read 1O - Sie-<pecific changes in
wansforming geowih factor—o and-31 expression in colonic mucesa of wdiobescents with inflammasory bowel disease.
Scand § Gastroentero] 34 0 591 = G000 1594

Licher €5, Robins 51, LiJ, Decardi LM, Muk KM, Fasulo JM. Leo MA D Phosphatidvicholine profects szanst fibmosis
anu cirrhosis i the baboon, Gestroentamalogy 106 7 152 — 1540, 1062

Mourelle M. Guamer F. Malagelada IR @ Polyonsanraled phosphatidylcholine prevents anciure formation in a g
mesdel of colimis, Gastroenterodopy [102 1083 — L0857, 1894

Matsumoto T, lida M, Nakamora 5. Hizawa K. Kuroba F. Fujishoma M 0 Ao wimal model af fongiudingl uleers in the
sl intesnne indoced by intrzcolonically adminiscered indemethsin in s, Gastroemerol Jpn 28 0 10-=17, 1992
Honds K ! A scenning electron microscepis study of the morphelogcal clanges morat sowdl ntestinal mucosa lieated
by invrascolonie indomethacin. Med Electron Microse 30 2 138 - 147, |057

Kurokawa M. Lynch K. Podolsky DK D Effects of growth lactors om an miesina] epithehizl cell line T ransforming
erowth Facioe 5 inkibics proliferation and stimulzres differentiation.  Biochem Biophys Bes Commaun 142 0 775 — FR2,
98T

Barnard JA. Benschemp RO. Coffey Bl Mosss HL D Regulitton of imtestingl epithelal cell growth by transforming
growth foctor type . Proc Nul Acud 503 USA 86 1 I1578— 1582, 1580

Goe M. Zuk A, Podelzky DK @ Rezolation and funciion of exiracellulzr mairix in intestinal epithelizl restinetion in v,
Am J Physiol 271 20 726 - G Tal, 1996

Shuhin M. (illessen A, Fohle T, Schuppan 0. Herbst FL Domschke W 0 Gasioe wlyer headmg an the szt | Kinetics znd
loealisaion of de novo peocollagen svnihesis. Gui 41 0 187 — 1584, 1997

Lacy ER & Epithehal restilulion in the pastroimestina tfact.  J Chn Gastroenterel 10 (Seppl. 1) 25 72— 577, 128
Soore B, Carlson S, Madara JL 2 Rapid barreer resttution in an in vitro model of inestinal eprhelial imumy. Lah
Inwest & 0 237 =240, 1029

Nakarmura A, Oda M. Inove J, Nishizaki Y, Tsuchiva M 2 Holes of muscolons mucosae and myolibroblsts mthe
hzaling process of acene aid-mduced uleer, F Chn Gasroenterol 12 (Suppl 11 25 35— 547, 1890

Kurinzs &, Lichtenber L D Phosphatidylcheline-associated asprin secelerates hesling of gustne obeersin rts Dhig Dis
S 450 THE- Vo0, 19453



