
taking NSAIDs and aspirin, UGI bleeding decreased significantly (0.7%, P<0.05). 3) Correla-
tion between UGI bleeding and PPI usage frequency The prevalence of UGI bleeding and
PPI usage was found to have a negative correlation (r=-0.804, P=0.0016). Conclusions:
Implementation of a PPI-based prevention policy, UGI bleeding has declined significantly.
This survey showed that PPIs can significantly prevent UGI bleeding.

T1140

Usefulness of the [13C]-Naproxen Breath Test in Predicting Naproxen-Induced
Gastric Mucosal Injury
Chise Kodaira, Takahisa Furuta, Takahiro Uotani, Mihoko Yamade, Masafumi Nishino,
Mitsushige Sugimoto, Mutsuhiro Ikuma, Akira Hishida

Background/Aims: Recent studies have revealed that interindividual differences in metabolic
disposition of non-steroidal anti-inflammatory drugs (NSAIDs) are associated with risk of
NSAID-induced gastrointestinal mucosal injury. Individuals with poor metabolizer alleles
of either or both CYP2C8 (such as CYP2C8*3) or CYP2C9 (such as CYP2C9*2 or CYP2C9*3),
whichmetabolize NSAIDs, show increased risk of developing acute or chronic gastrointestinal
injury on using NSAIDs. However, precise estimation of the metabolic profile of NSAIDs
in an individual by combination of single nucleotide polymorphisms is difficult due to the
variety of enzymes involved in NSAID metabolism. Given that 13CO2 is known to be
produced on the metabolization of 13C-labeled naproxen ([13C]-naproxen), we examined
whether or not the [13C]-naproxen breath test can be used to predict naproxen-induced
gastric mucosal injury. Methods: Fifteen H. pylori-negative healthy volunteers (CYP2C9*1/
*1, n=13; CYP2C9*1/*3, n=2) ingested 300 mg of [13C]-naproxen, after which breath
samples were collected over a period of 48 hours. Changes from baseline in carbon isotope
ratios (13CO2/12CO2) in carbon dioxide were measured and expressed as a delta-over-
baseline (DOB) ratio (‰), and plasma PGE2 and TXB2 were also measured at the same
time. Gastric mucosal injury based on the modified Lanza score (MLS) was evaluated before
and after twice daily dosing of naproxen 300 mg for 2 days. Results: At baseline, the median
MLS was 0 (range: 0-1). After twice daily dosing with naproxen 300 mg for 2 days, however,
MLS ranged from 1 to 5. Subjects were classified into one of three groups based on MLS
level: patients with MLS of 1 or 2 were designated as mild (n = 5), MLS 3 as moderate (n =
7), and MLS 4 or 5 as severe (n =3). The AUC0-120min of DOB was 6.55 ± 0.31 h*‰ for
the mild group, 5.45 ± 0.45) h*‰ for the moderate group, and 4.04 ± 0.97) h*‰ for the
severe group; the AUC0-120min of DOB in the mild group was significantly higher than
that in the severe group (P < 0.05). Overall, CYP2C9*1/*3 participants showed MLSs which
fell in the severe group and had lower AUC0-120min of DOB values and lower rates of
PGE2 and TXB2 than CYP2C9*1/*1 participants. Conclusion: [13C]-naproxen breath test
results were significantly correlated with naproxen-induced mucosal injury, suggesting the
usefulness of this test as a predictive determinant of naproxen-induced gastric mucosal injury.

T1141

Preventive Effect of Lansoprazole and Famotidine on Gastric Mucosal Injury
Induced by Low-Dose Aspirin in H. pylori-Negative Healthy Volunteers
Masafumi Nishino, Mitsushige Sugimoto, Chise Kodaira, Mihoko Yamade, Takahiro
Uotani, Mutsuhiro Ikuma, Akira Hishida, Takahisa Furuta

Background/Aims: The increasing use of low-dose aspirin as primary and secondary prophy-
lactic agents in treating cardio- and cerebrovascular diseases is in turn effecting an increase
in the incidence of low-dose aspirin-related peptic ulcers and gastric mucosal erosions. Acid
inhibition is recommended for the prevention of gastric mucosal injury induced by low-
dose aspirin. Here, we compared the preventive effects of lansoprazole and famotidine on
low-dose aspirin-induced gastric mucosal injury in relation to gastric acidity in healthy
Japanese volunteers. Methods: Fifteen Helicobacter pylori-negative volunteers with different
CYP2C19 genotypes were randomly administered either 100 mg of aspirin alone once daily,
100 mg aspirin plus 20 mg famotidine twice daily, or 100 mg aspirin plus 15 mg lansoprazole
once daily for 7 days each in a cross-over fashion. Gastroscopy to evaluate mucosal injury
based on the modified Lanza score (MLS) and 24-hour intragastric pH monitoring were
performed on Day 7 of each regimen. Results: Aspirin induced gastric mucosal injury in all
subjects (median MLS = 3). The lansoprazole regimen significantly decreased MLS to 0,
which was significantly lower than results attained with famotidine (MLS = 1; P < 0.05).
Further, median values for pH 3 holding time and mean 24-hour pH values were significantly
higher with the lansoprazole regimen than with famotidine (P < 0.05). MLSs were negatively
correlated with intragastric pH 3 holding times and 24-hour pH values (ρ = -0.603 and
ρ = -0.653, respectively; both P < 0.0001). No significant differences in MLS were observed
among the different CYP2C19 genotype groups for any of the treatment regimens. Conclusion:
Lansoprazole administered at 15 mg once daily was mor effective than famotidine at 20 mg
twice daily in preventing low-dose aspirin-inducedmucosal injury, a difference which appears
to be due to differences in acid inhibitive properties between these two drugs.
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Aggravation by Selective Serotonin Re-Uptake Inhibitor of Antral Ulcers
Induced by Indomethacin in Rats: Pathogenic Importance of Impaired Anti-
Oxidative System
Azusa Kojo, Kazuo Nukui, Akiko Tanaka, Kikuko Amagase, Koji Takeuchi

Background/Aim: Recent clinical studies suggested a risk of gastric adverse reactions on the
concomitant use of selective serotonin re-uptake inhibitors (SSRIs) with nonsteroidal anti-
inflammatory drugs (NSAIDs). In the present study, we demonstrated the adverse effect of
paroxetine, one of SSRIs, in the antral mucosa of rat stomachs when co-administered with
indomethacin, in comparison with those of other types of antidepressants, and investigated
the mechanism of this adverse effect, in relation to endogenous serotonin (5-HT)/5-HT
receptor subtypes and the anti-oxidative system. We also examined the effects of various
agents, such as the antisecretory drugs as well as the mucosal protective drugs, on the antral
ulcers induced by indomethacin plus paroxetine. Methods: The animals were fed chow for
1 h after 24 h fasting, then given NSAIDs, such as indomethacin, SC 1 h after refeeding, and
killed 6 h later. SSRIs or other anti-depressants were given PO 30min before indomethacin. In
addition, the effects of various agents on antral ulcers induced by indomethacin plus paroxet-
ine were examined by administering 30 min before indomethacin. Results: Indomethacin
caused antral ulcers in refed rats at an incidence of 100%. Paroxetine dose-dependently
aggravated the severity of these ulcers, despite provoking no damage by itself. Similar results
were obtained when other NSAIDs such as diclofenac was co-administered with paroxetine
or when another SSRI was co-administered with indomethacin. The worsening effect of
paroxetine was mimicked by exogenous 5-HT and attenuated by ondansetron, a selective
5HT3 antagonist. The combined treatment with indomethacin and paroxetine had less effect
on acid/pepsin secretions but caused a significant decrease in mucosal superoxide dismutase
(SOD) activity as well as gluthathione content in the antral mucosa. The development of
these antral ulcers was prevented by omeprazole, pepstatin as well as rebamipide. In addition,
the severity of the lesions was also reduced by SOD and allopurinol, while worsened by
diethyl- dithiocarbamate, an inhibitor of Cu2+-dependent SOD. Conclusion: These results
suggest that SSRIs exert a harmful influence on the antral mucosa through activation of
5HT3 receptors when given with NSAIDs, resulting in aggravation of antral ulcers, and the
process of aggravation may be modified by the corrosive action of acid/pepsin as well as
the decreased anti-oxidative system. Rebamipide, a mucosal protective drug, is useful for
preventing the antral ulcers caused by the combined administration of NSAID and SSRI,
probably by its scavenging action as well as its anti-inflammatory effect.

T1143

Reduction of Gastroduodenal Ulceration With Aspirin-Phosphatidylcholine
Complex Versus Aspirin—Potential Importance of Local Mucosal Injury
Byron L. Cryer, Deepak L. Bhatt, Frank Lanza, Jing-fei Dong, Lenard M. Lichtenberger,
Upendra Marathi

Based upon considerable evidence from pre-clinical and pilot clinical studies on the import-
ance of the gastrointestinal (GI) mucosal barrier to acid in NSAID induced mucosal injury,
we evaluated the functional bioavailability and ulcerogenic/erosive potential of an aspirin-
phosphatidylcholine (PC) complex, PL2200. Methods: In two healthy volunteer studies, we
compared the upper GI mucosal damage and pharmacodynamics (PD) and pharmacokinetics
(PK) of immediate release aspirin and PL2200. In assessing the upper GI safety of PL2200,
subjects with an age associated risk (n=204, ages 50-74) were treated with a single daily
oral dose of 325 mg of immediate release aspirin or PL2200 for 7 days. The endpoints of
the study were the incidences of gastroduodenal (GD) mucosal damage and ulcers. In
assessing PD and PK in a crossover study, subjects (n=16) were treated with a single dose
of 325 mg of aspirin or PL2200 and ex vivo serum thromboxane B2 (TXB2) generation,
light transmittance platelet aggregation, and serum salicylic acid were measured. Results:
PL2200 was associated with 47.4% lower risk (95% CI, 17.38% to 77.19%) of GD ulcers
and/or erosions than aspirin (22.2% vs. 42.2%, P=0.0027). PL2200 had a 71% lower risk
(95% CI, 22.85% to 100%) of GD ulceration versus aspirin: 5.1% vs. 17.6% (P=0.0069).
All subjects treated with both PL2200 and aspirin had a complete platelet response, with
≥99% inhibition of serum thromboxane generation and arachidonic acid induced platelet
aggregation within 2 hours, with similar bioavailability. Conclusions: PL2200 showed a
lower risk of GD ulceration than immediate release 325 mg aspirin with equivalent bioavail-
ability and antiplatelet activity. These data suggest that local effects of aspirin in disrupting
the GI acid barrier are clinically important in NSAID-induced gastropathy, and decreasing
such injury via an aspirin-PC complex may provide an attractive approach to decrease the
risk of low-dose-aspirin induced upper GI ulceration.

T1144

Aggravation by Clopidogrel, the Antiplatelet Drug, of Antral Ulcers Induced
by NSAIDs in Rats
Chitose Izuhara, Kohei Yamazaki, Hikaru Nishio, Maya Honda, Koji Takeuchi

Background/Aim: Antithrombotic therapy takes a central role of the treatment for apoplexy,
cardiac disorder and peripheral arterial disease. However, recent clinical studies suggested
a risk of gastric adverse reaction on the concomitant use of antithrombotic drugs with
nonsteroidal antiinflammatory drugs (NSAIDs). In the present study, we used indomethacin
and flurbiprofen as conventional NSAIDs and investigated the adverse effects of antiplatelet
drug clopidogrel, a P2Y12 receptor antagonist, on gastric antral ulcers induced by NSAIDs
in rats, and investigated the effects of antisecretory drugs and mucosal protective drugs on
the occurrence of antral ulcers induced by indomethacin plus clopidogrel. Methods: Male
SD rats were used. The animals fasted for 24 h were re-fed for 1 hr, and subsequently
administered indomethacin (30 mg/kg) or flurbiprofen (30 mg/kg) SC 1 h after refeeding.
Six hours later, the animals were killed and the stomachs were examined for non-hemorrhagic
and hemorrhagic lesions, separately. Clopidogrel (3~30 mg/kg) was given PO 48, 24 h
and 30 min before indomethacin treatment. Atropine (3 mg/kg), omeprazole (30 mg/kg),
famatidine (1-10 mg/kg), rebamipide (1~10 mg/kg) or teprenone (30-300 mg/kg) was given
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