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CONTRIBUTION TO SAFE ANTI-INFLAMMATORY
THERAPY WITH INDOMETHACIN

Bauerova K., Nosalova V., Mihalova D., Navarova J.
Institute of Experimental Pharmacology, Slovak Academy of Sciences, Bratislava, Slovak Republic

SUMMARY

Non-steroidal anti-inflammatory drugs possess not only therapeutic but also adverse effects, mainly on the gastrointestinal tract. The aim of
this pilot study was to establish the ulcerogenic dose caused by daily administration of indomethacin to male Lewis rats. Further, the model of
rat adjuvant arthritis (AA) was used to evaluate the protective effect of stobadine dipalmitate against indomethacin-induced gastroenteropathy.
Indomethacin was administered subcutaneously in the daily dose of 5, 7, 10, 20 and 30 mg/kg b.w. Survival of the animals and damage of gastric
and intestinal mucosa were monitored, and some biochemical parameters were determined. In AA rats stobadine dipalmitate was administered
orally in the daily dose of 15 mg/kg.

For the chronical experiments on AA rats the subcutaneous indomethacin dose of 5 mg/kg was selected as the therapeutic dose and the dose
of 7 mg/kg was chosen as the adequate dose for gastropathy induction. The additive adverse effect of arthritis induction and indomethacin adminis-
tration was demonstrated on the basis of gastric mucosa damage observations. The supposed stobadine gastro-protection was not confirmed.
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INTRODUCTION and macroscopic damage of gastric and intestinal mucosa were
monitored, and for the doses D and E also biochemical parameters
The use of non-steroidal anti-inflammatory drugs (NSAIDs) is quite ~ were determined: activity of y-glutamyl transpeptidase (GGTP;
common in current medical practice and many arthritis patients are  nmols of p-nitroanilide were measured) in homogenates of spleen,
taking these drugs on a long-term basis. Unfortunately, NSAIDs  gastric mucosa and intestine - ileum (9) and the level of reduced
possess not only therapeutic but also adverse effects exerted mainly ~ glutathione (GSH) in intestinal homogenate (10). AA was induced
on the gastrointestinal tract - GIT (1). A commonly used model to  in Lewis rats with Freund adjuvans (8). In AA rats the daily dose
study GIT protection is damage induced by indomethacin in rats  of 15 mg/kg of stobadine dipalmitate was administered orally. The
(2,3). The data in the literature differ concerning the way of admi-  animals were sacrificed on experimental day 28 for biochemical
nistration (mostly p.o. or s.c.), the design of the experiment (single ~ assessment. The data were expressed as mean and standard error
or repeated doses), the animals used (different rat strains, as Wistar, ~of mean. The statistical evaluation was performed using unpaired
Dark Agouti, Sprague Dawley, etc.), and of course there are diffe-  Student’s t-test. For declaration of significance the two-tailed
rences in the doses that caused GIT damage (2-7). The aim of this  p value was taken in consideration (* p <0.05; ** p < 0.01; ***
pilot study was to establish the ulcerogenic dose of indomethacin  p <0.001). The arthritis group was compared to control animals
during its daily administration to male Lewis rats. Adjuvant-induced ~ (+). Treated arthritis groups were compared to untreated arthritis
arthritis in rats has been widely used as a model of rodent polyar- animals (¥*).
thritis and represents inflammatory arthritis following an infective
process (8). Changes in ulcerogenic response to NSAIDs were
reported in AA rats (5-7). In the presented study, we evaluated the RESULTS AND DISCUSSION
changes in gastroenteropathic response to indomethacin related to
the arthritis process. The possibility to protect GIT with adminis- In the experimental groups A and B, all animals died up to ex-
tration of stobadine — a pyridoindole derivative with antioxidant perimental day 8. Similarly for the dose C, the animals survived
properties — was also taken into consideration. only until experimental day 9. Autopsy showed petechial, small
haemorrhagic lesions of the gastric mucosa, adhesions of intestinal
loops and abdominal exudate, with the intestinal damage being more
MATERIAL AND METHODS pronounced than the gastric injury. For the dose D, survival was
delayed for one third of animals until experimental day 21 and for
Indomethacin was administered s.c. in the daily dose of 30 (A), the remaining animals until experimental day 28. The gastroente-
20(B), 10(C), 7 (D) and 5 (E) mg/kg b.w. Survival of the animals  ropathic response was very close to that seen in animals with dose
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Table 1. Effect of indomethacin and stobadine co-administration in rats with adjuvant arthritis monitored by different parameters

Group of Length of gastric lesion (mm) |  Survival till exp. day 28 Spleen capsulation Spleen weight/body weight (g)
animals mean * SEM (%) (%) mean * SEM

Controls +In 7 0.88 £0.43 57 0 1.70 £0.03

Arthritis 0.89 £ 0.56 100 42 243 +0.14

Arthritis + In 7 4.00 + 1.59* 50 80 3.34 £0.29~

Arthritis + St+In 7 433 +1.28* 70 43 2.85+0.19

C, but the extent of the damage was lower. For the last dose tested,
i.e. E, all animals survived until the end of the experiment - day 28.
Macroscopic damage of the GIT was not observed. Based upon
these results, for chronical experiments on adjuvant arthritis rats
the subcutaneous dose indomethacin of 5 mg/kg was selected as the
therapeutic standard and the dose of 7 mg/kg was selected as the
adequate dose for gastroenteropathy induction in Lewis rat model.
In the AA rats administered indomethacin in the dose of 7 mg/kg
s.c., the mean length of the gastric lesions was 5 times higher than
in the arthritic group without indomethacin administration or in the
control group without arthritis and only indomethacin administration
in the same dose. A variety of miscellaneous compounds, including
antioxidants, have been reported to possess gastroentero-protective
activity (11). Stobadine was shown to be a molecule with excellent
antioxidant properties in vivo and in vitro (12). Thus in this study
we investigated the gastroentero-protective effect of this substance.
Yet stobadine failed to exert any protective effect; moreover, the
value of the mean gastric lesion length was slightly increased after
administration of indomethacin in the combination with stobadine
(Table 1).
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Fig. 1. GGTP activity in the gastric mucosa of control and arthritic animals with
and without indomethacin and stobadine administration (C — control group; AA
- arthritis group ; AA-In 5 - arthritis animals administered indomethacin in the
dose of 5 mg/kg b.w.; AA-In 7 — arthritis animals administered indomethacin in
the dose of 7 mg/kg b.w.; AA-St-In 7 - arthritis animals administered indomet-
hacin in the dose of 7 mg/kg b.w. and stobadine dipalmitate in the dose of 15
mg/kg b.w.)

The failure of stobadine to protect against gastric and intesti-
nal damage caused by indomethacin administration to rats with
AA was shown also in the changes of GGTP activity assessed
in the gastric mucosa (Fig.1) or in the ileum (Fig.2). Stobadine
in combination with indomethacin did not prevent the increase
of GGTP activity induced by the arthritic process. The level
of reduced glutathione decreased in both groups of treated
arthritic animals (indomethacin and indomethacin+stobadin)
to respective 3.81 £ 0.26 and 3.51 + 0.18 ng GSH/ mg of
proteins in comparison to 5.2 + 0.66 ng GSH/ mg of proteins
in the arthritic control (Fig. 3). Completely different was the
effect of stobadine on the relative weight of the spleen, the
incidence of spleen fibrous capsulation, spleen GGTP activity
or animal survival (Table 1, Fig. 4). In all these parameters
stobadine proved therapeutically effective in combination with
indomethacin: stobadine decreased the values of morphologi-
cal as well as biochemical parameters of the spleen close to
the untreated arthritic control and markedly prolonged the
survival of animals.
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Fig. 2. GGTP activity in the ileum of control and arthritic animals with and
without indomethacin and stobadine administration. (For further explanation
see Fig. 1.)
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Fig. 3. GSH level in the ileum of control and arthritic animals with and without in-
domethacin and stobadine administration. (For further explanation see Fig. 1.)

CONCLUSIONS

The additive adverse effect of arthritis induction and indome-
thacin administration was demonstrated on the basis of gastric
mucosa damage observations. A gastroentero-protective effect of
stobadine was not confirmed. Further studies should be performed
(e.g. with different stobadine doses) to confirm or to disprove this
finding. The positive effect of stobadine was clearly demonstrated
in morphological and biochemical parameters of the spleen and
in the survival of animals.

Acknowledgements
Financially supported by VEGA grants No. 2049, No. 2052 and APVT 51-
020802. Technical assistance: Denisa Komendova, Maria Siklova, Viera

Dytrichova and Maria Kollarova.

REFERENCES

1. Kopatova M, Bures J, Siroky M, Rejchrt S: Gastrointestinal injury
induced by non-steroid anti-inflammantory drugs. Remedia 2000;
10: 357-361. (In Czech.)

2. Podvigina TT, Bogdanov Al, Filaretova LP: Healing of gastric mucosal
erosions induced by indomethacin and restoration of glucocorticoids lev-
els in the blood of rats. Patol Fiziol Eksp Ter 2002; 2: 29-32.

3. Moron F, Javor T, Bata M, Fiegler M, Mozsik G: The relationships
between indomethacine-induced gastric ulcer, ulcer protection by cimeti-

-
L]
i

b

1=
-
M

nmal p-MAImin/g wa
-—
W

135 1

OC MAA EAA-In 5 DAAAn 7 WAA-St-In 7

Fig. 4. GGTP activity in the spleen of control and arthritic animals with and
without indomethacin and stobadine administration. (For further explanation
see Fig. 1.)

dine and prostacyclin and the cAMP system of the gastric fundic mucosa
in the rat. Acta Physiol Acad Sci Hung 1982; 60: 149-153.

4. McCafferty DM, Granger DN, Wallace JL: Indomethacin-induced
gastric injury and leukocyte adherence in arthritic versus healthy rats.
Gastroenterology 1995; 109: 1173-1180.

5. Eberini I, Angello D, Miller I, Villa P, Fratelli M, Ghezzi P, Gemeiner
M, Chan J, Aebersold R, Gianazza E: Proteins of rat serum. In: Ad-
juvant arthritis and its modulation by nonsteroidal anti-inflammatory
drugs. Electrophoresis 2000; 21: 2170-2180.

6. Kato S, Tanaka A, Kunikata T, Mizoguchi H, Takeuchi K: The roles of
nitric oxide and prostaglandins in alterations of ulcerogenic and healing
responses in adjuvant-induced athritic rat stomachs. Aliment Pharmacol
Ther 2000; 14 (Suppl 1): 18-25.

7. Kato S, Ogawa Y, Kanatsu K, Okayama M, Watanabe T, Arakawa
T, Takeuchi K: Ulcerogenic influence of selective cyclooxygenase-2
inhibitors in the rat stomach with adjuvant-induced arthritis. ] Pharmacol
Exp Ther 2002; 303: 503-509.

8. Pearson CM, Wood FD: Studies of other lesions induced in rats by the
injection of microbacterial adjuvant I1I. Pathologic details of the arthritis
and spondylitis. Am J Pathol 1963; 42: 73-95.

9. Singh J, Chander J, Singh S, Singh G, Atal ChK: y-glutamyl trans-
peptidase: A novel biochemical marker in inflammation. Pharmacology
1986; 35: 3753-3760.

10. Tietze F: Enzymic method for quantitative determination of nanogram
amounts of total and oxidized glutathione application to mammalian
blood and other tissue. Annal Biochem 1969; 27: 502-522.

11. Ares JJ, Outt PE: Gastroprotective agents for the prevention of NSAID-
-induced gastropathy. Curr Pharmac Design 1998; 4: 17-36.

12. Horikova L, Stole S: Antioxidant and pharmadynamic effects of pyri-
doindole stobadine. Rev Gen Pharmac 1998; 30: 627-638.

S10



