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LOCAL INJECTION OF TGF B1 IN GASTRIC ULCERS
ACCELERATES HEALING. .

H. Ernst**, P. Konturek*, E. G. Hahn*, T. Brzozowski+, S. J.
Konturek+ **Dept. of Medicine IV, Charite’, Berlin, *Dept. of
Medicine |, University of Erlangen-Nuremberg, Erlangen,
Germany and +Institute of Physiology. Jagisllonian University
School of Medicine, Krakow, Poland.

Transforming growth factor-B1 - (TGFB1) is a
multifunctional cytokine that is involved in wound repair.
Exogenous application of TGFB1 accelerates tissue repair via®
induction of synthesis and production of extracellular matrix,
Here we examine gastric uicer healing in the rat after local
injection of TGFB1. Method: Chronic gastric ulcers were
induced in 30 Wistar rats by the application of 100% acetic acid
to the serosal surface of the stomach. Immediately after ulcer
induction and on day 2, TGFB1(50ng) or saline were locally
injected Into the subserosa. One group (control group) received
no subserosal injection, Gastric biocd flow was determined at
the ulcer edge and base as percent: of normal mucosa blood
flow on day 11. Animals were sacrificed on day 11, the ulcer
area was measured planimetrically, sections were embedded
in paraffin and stalned with H&E. Expression of TGFB1 was
assessed by immunohistochemistry (polyclonal antibody, AB-
101-NA, R&D Systems, UK) using the ABC mathod. Results:
The application of TGFB1 lead to a significant acceleration of
gastric ulcer healing (1,7 [SD1,6]mm?2 vs 3.7 [SD2,6]lmm? ).
Epitheflum at the ulcer margin of not completely healed uicers
in the NaCl or control group was devoid of immunoreactive
transforming growth faclor B1. Epithelium ‘of histologically
almost completely healed gastric ulcers in the TGFR1 treated
group did show expression of immunareactive transforming
growth factar 1. In all groups immunoreactive tibroblasts and
immunostained extracellular matrix was abserved in the ulcer
bed. Gastric blood flow at the ulcer margin was significantly.
higher than at the ulcer crater but no significant difference was
found in this flow between studied groups. TGFB1 treated
animals did show smaller ulcers but excessive scarring was
observed. Concluslon: Treatment of gastric uicers by local
injection of TGFRB1 accelerates ulcer healing.

INVOLYEMENT OF  INDIGENOUS BACTERIA AND
ENDOTOXIN IN NITRIC OXIDE SYNTHASE INDUCTION AND
INTESTINAL INJURY PROVOKED BY INDOMETHACIN.

SM, Evans and R.JR. Whittle. Welleome .- Roundation  Ltd.,

Glaxo-Wellcome, Beckenham, Kent. BR3 3BS UK, ’ r

Gut bacteria have been implicated in the chronic intestinal damage caused
by non-steroidal anti-inflammatory drugs such as indomethacin, Induction of
a calcinm-independent nitric oxide synthase (iNOS) has also recently been

proposed to be involved in the chronic intestinal microvascular injury

pravoked by indomethacin (Br. J. Pharmac., 116, 2286). The role of local
gut bacteria in such intestinal damage has been further explored by histology
and using the broad-spectrum antibiotic, ampicillin, metronidazole and
polymixin B which binds to and inactivates endotoxin,

Indomethacin (10 mg kg~! s.c.) caused a dose- and time-dependent |

increase in macroscopic injury in the jejunum, with a score (1-5 scale) after

24b of 3.25£0.25 (n=10).. After 15-18h, the epithelial barrier was disrupted,.

with histological evidence of bacterial invasion of the, underlying tissue,
predominantly with gram-negative staining organisms. Treatment with
ampicillin (200 mg kg" day-1) or metronidazole (200 mg: kg‘l day-1)
abolished the appearancé of macroscopic damage (score 0.240.2 and 0.1:10,1
respectively n=6), Indomethacin substantially increased the low basal level

of jejunal INOS activity, assayed as the cunversion of 14C-L—arginirm to

citrulline in the presence of EGTA (1mM), from 1324 to 132430 pmol min-!
mg-! protein determined after 24h. This iINOS activity was inhibited (981

and 95+5%, n=5 for each, P<0.00!) by pretreament with ampicillin ar

metronidazole. Treatment with polymixin B (3 mg kgl s.c.). likewise
abolished the macroscopic damage, the increase in plasma leakage und the
expression of jejunal INOS determined after 24h (n=4, P<0.01),

This findings confim the involvement of gut bucteria, in the:small-
intestinal damage caused by indomethacin, Moreover, the associated

expression of iNOS, which is-implicated in microvascular injury, is likewise -

abolished by the anti-bacterial agents. The inhibitary effects of polymixin B
further suggest that the Tocal release of endotoxin, perhaps following
translocation of the luminal bacterial into the mucosa, that leads to iINOS
induction, are important events in the puthogenesis of such intestinal injury.
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INFLUENCE OF HELICOBACTER PYLORI (Hp) COLONIZA-
TION ON NITRIC OXIDE SYNTHASE (NOS) ACTIVITY AND
LEVELS OF ¢GMP IN GASTRIC MUCOSA.

J. Esteban, M.A. Rodr(guez, F. Pellicer, P. Hergueta, D, Delgado and J,
Herrerfas. Servicio Central de lnvestigacion en Ciencias de la Salud.
Universidad de Cidiz Plz. Fragela, s/n: 11003-Cidiz. Espafia.

Hp is recognized as a major cause of inflammatory illness ol gastric mucosa.
The physivpathological mechanisms of this inflammatory process are unclear,
but the evidences about the implication of oxidative stress are increasing.
Then, the raise of NOS activity in leukocytes can play a role in the lesive
effect of Hp. On the other hand, nitric oxide produced by constilutive NOS
(NOSc) has a protective ctfeet on gastric mucosa mediated by cGMP. In thig
way, the decrease of ¢GMP levels in mucosa can induce an imbalance of -
homeosiatic mechanisms in stomach, [ this sense, we are studying the NOS
activity and cGMP levels in gastric biopses of 77 outpaticnts of Gastroente-
rology Service of “Virgen Macarena” hospital. In this sample, 28 patients
were women and 49 were mon, 48 were Hp positives and 29 Hp negatives, |
20 with duodenal ulcer, 6 with gastric uleer, 26 with gastritis, 13 without
lessions and 7 with NSAID-induced lessions, 15 patients diagnostized of gas-
tritis had not received any treatmient previously, 7 paticnts had received treat-
ment with H2-antagonists and other 4 with omeprazol. Y patients with duc-
denal ulcer had not received treatment previously, 7 had been treated with H2-
anlagonists and 4 with omeprazol. The results obtained show: 1) A drastic
und significant decrease of NOSe activity in astric mucosa of patients with
NSAID-induced gastropathy (2.75 +/- 1.02 pmol.g‘l.min'l) versus normal
mucosa (17.21 +/- 4.54 pmol,g'l .min-f) (p<0.02), Similar results are
oblained with gastric mucosal levels of ¢GMP (22,08 +/- 4.15 pmol.g of
tissue! in paticnts treated with NSAID versus 100,55 +/- 27.35 pmol.g of
tissue-! in normal mucosa) (p<0.05). 2) In patients with duodenal ulcer
without previous treatment it is observed a reduction in NOSe but it is not -
statistically signilicant, it is also observed a increase of inductible NGS
(NOSi) (62,46 +/- 16,27 pmol.g of tissue~1.min-1 versus 20.89 +/- 3.71
pmot .g of tissue-T.min=! in normal mucosa) (p<(1.05). 3) In paticnts with
gastritis it is observed a deereased activity o NOSc and a increase of NOSi,
but these modifications arc not significant.

According (o the results ohtained we can aflirm that modifications in NOS
activity arc correlated with the affectation grade of gastric mucosa. Moreover,
the NSAID administration induced the biggest decrease of NOSc activiy.
Then, il is possible that the change of NOSe activity together with the increase
of oxidative mechanisms can be in the basis ol gastrolesive processes induced
by lp or NSAID administration,

NON-STEROIDAL ANTI-INFLAMMATORY DRUGS . INDUCE
NITRIC OXIDE SYNTHASE AND MICROVASCULAR INJURY IN
RAT JEJUNUM: ROLE OF PEROXYNITRITE :

S.M. Evans, F. Laszio and B LR, Whittle, Wellcome Foundation, Lid..
Glavo-Wellcame, Beckenhant, Kent. BR3 3BS. UK.

Non-steroidal anti-inflammatory drugs (NSALDs) provoke the chronic
development of lesions in the rat small intestine. Induction of calciom-
independent nitric oxide synthase (iNOS) in the intestine, which is associated
with microvascular injury, follows subcutaneous injection of indometbacin
(Br. 1. Pharm., 116, 2286). We have now further explored the involvement
of INOS in the infestinal damage caused by such agents, and the cytoloxic
role of peroxynitrite, formed from superoxide and excessive NO., ;

Administration of indomethacin (10 mg kg=!, p.o.) cavsed a time- .
dependent increase in leakage of radiolubelled human serum albumen wand in
iNOS activity in the jejunum, determined by the conversion of 14C-L-
arginine to citrulline in the presence of EGTA (ImM), commencing 18h afier -
challenge, A single aral dose of indomethacin, diclofenac or flurbiprofen
(10, 40 and 40-mg kg'l respectively) increased jejunal plusma leakage by A
258%)5, 166x6 and 1834]4pl g‘], tissue respectively  (P<Q.001; n=4),
determined 24h later. Administration of the systemically acting conjugate of -
superoxide dismutase with polyethylene glycol, SOD-PEG (2500 kg~! iv.),
I5h following indomethacin, reduced -the 24h plasma leakage by 6118%
(n=6. P<0.01), Jejunal iINOS activity substantially. increased from a basa)
value of 4%l to 109220, 90+10 and 834} pmol minl mg protein
respectively; (P<0.01) 24h following these doses of indomethacin, diclofenae
and flurbiprofen. Westemn blots of homogenates of jejunal tissue obtained
24h after indomethucin challenge, incubated with iINOS anitibedy 1o mouse
macrophage, displayed o' single bund corresponding ta 130kDa, indicative of
the iNOS isoform,

These data demonstrate that oral administration of these NSAIDs leads to
Jjejunal plasma leakage associaled with expression of iNOS, determined bath
by radicassay and immunaoblotting, Since inhibition of INOS is now known
to abolish this jejunal plasmu leakage, the observation that SOD-PEG cun
likewise attenuute the microvascular damage supports the involyement of
peroxynitrite, in the chronic intestinal injury provoked by NSAIDs,



