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Pregnancy increases ibuprofen gastrotoxicity in rats

Dynamic processes during pregnancy lead to several biochemical, morphological and func-
tional changes in both the fetus and pregnant woman. The course of some diseases may undergo
exacerbation or moderation dependent on the pregnant or non-pregnant condition of the female.
Pharmacokinetics of drugs administered may also undergo changes. Despite the high risk of taking
medicines during pregnancy, approximately 65% of pregnant women use medicines at their own
discretion without any consultation with the physician. It poses a great danger to both mother and
fetus (8). However, there are many indications justifying certain medication since several illnesses
when untreated can result in morc severe complications than the adverse effects of the medicine
used (12, 16).

According to many studies pain and fever are dangerous both to fetus and mother (3, 16). The
medicines that are often used to relicve these ailments are cyclooxygenase (COX) inhibitors, and
among these the arylpropionic acid derivative — ibuprofen. The drug is characterized by a wide
spectrum of therapeutic activity. In small doses (200400 mg/dose) ibuprofen shows analgesic and
antipyretic effect whereas in high doses (600-1200 mg/dose) it reveals anti-inflammatory activity.
Similar to other nonselective COX inhibitors, ibuprofen tolerance depends on the level of inhibi-
tion of COX-1, which increases along with medicine blood concentration. Inhibition of COX-1 is
responsible for the damage of gastric mucosa, nephrotoxicity and malfunction of thrombocytes
(13, 14).

Gastrointestinal complications, especially gastrotoxicity are the most dangerous and most
common accusations against COX inhibitor therapy. Cases of gastrointestinal hemorrhages should
be especially emphasized in this context as they may result in not only health but also life-
threatening complications. They are often determined not only by COX inhibition therapy itself,
but also by individual predisposition, e.g., chronic peptic ulcer, alcohol abuse. cigarette smoking
and antithrombotic prophylaxis. The level of ailments intensification accompanying therapy with
COX inhibitors, e.g., lack of appetite, nausea, vomiting, meteorism, constipation, diarrhea and
abdominal pain, depends on the kind and dose of medicine used (17).

Good tolerance of low doses of ibuprofcn accompanied by its high analgesic activity allowed
to grant ibuprofen its over-the-counter (OTC) status (9). Despite well-documented tolerance,
neither its prenatal nor maternal toxicity has been investigated and recognized sufficiently.

The aim of this study was to evaluate the maternal effects of antipyretic and analge-
sic doses of ibuprofen when administered during the organogenesis period. To check the
drug gestational tolerability non-pregnant groups were also studied. The results come
from an ongoing project on the prenatal risk of COX inhibitors.
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Table 1. Group characteristic and histological findings in control and ibuprofen
exposed non-pregnant and pregnant (C) animals

Dose No of dead | No of live Gastrointestinal lesions
Group . .
(mg/kg/dose)|  animals animals | superficial | profound perforation
Control 0 12 2 0 0
11 5.7 0 11 1 0 0
12 171.0 0 11 2 1 0
13 285.0 1 10 6 2 1
Control —-C 0 12 0 0 0
nc 5.7 0 11 0 0 0
12C 171.0 0 11 3 2 0
13C 285.0 3 8 4 2 2
14C 570.0 11° 0 - - -

*No histological examination was done

Significant decrease of body weight gain was observed in both pregnant and non-pregnant
groups exposed to ibuprofen in doses 171 and 285 mg/kg, when compared with corresponding
control group (Table 2). Significant increase of liver weight was noted in non-pregnant groups
exposed to the middle and high doses. Lack of kidney weight change was observed.

Table 2. Body weight gain and organs weight in control and ibuprofen exposed group
in pregnant and non-pregnant (C) animals

No of No of Body weight Weight (g)
. dead changes from

animals | imals | day 70 18 liver left kidney | right kidney
Control 12 0 6.3+11.27 10.04 £ 1.43 0.88 £ 0.08 {0.88 £0.09
11 11 0 7.0£3.58 11.82+1.08 [0.85+0.11 {0.90+0.14
12 11 0 -304+£4.98" [1222+0.73~ |0.85+0.12 {0.95+0.13
13 11 ! -39.3 £16.16™ [ 12.81 £0.71~ [0.98+0.12 | 1.00 £0.09
Control-C 12 0 240+ 11.61 13.29+£0.72  0.99+0.05 | 1.02+0.05
11C 11 0 16.8 +19.32 14.60£2.16 |0.93+0.07 [0.96+0.45
12C 11 0 -15.3+£24.96™ [ 1434+ 1.14 [1.03+0.08 | 1.07+0.12
13C 11 3 -29.6+8.17"* [14.62+1.16 |1.13+0.26 |1.89+0.44

~ P <0.05 compared to control
* P <0.05 compared to low-dose group

DISCUSSION

The present study confirmed the harmful effect of non-selective COX inhibitors on the stomn-
ach mucus and similar to the previous reports (1) showed increased ibuprofen toxicity during
pregnancy.

Similar results were reported by Adams et al. (1), who observed 100% mortality in rats
treated with ibuprofen in the dose of 549 mg/kg. Macroscopic ulcerations of the gastrointestinal
tract and simultaneous peritonitis were noted. Additionally gastric and intestinal perforations were
present in dogs and rabbits. At the dose of 180 mg/kg significant decrease of red blood cells count,
hemoglobin concentration and hematocrit was present in rats. As in this study, significant increasc
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of liver weight was observed in non-pregnant animals. Higher mortality and severity of histologi-
cal changes in gastric mucosa in pregnant versus non-pregnant groups was found.

Similar toxic effect of ibuprofen was obtained by Adeyeye et al. (2) who administered
ibuprofen suspension in the doses of 17 mg/kg and 44 mg/kg and continued the study after 30
minutes by inducing irritation of the stomach wall with bethanechol chloride in the dose of
5 mg/kg. Observations of the stomach 7 hours after medicine administration revealed significant
increase in the number of damages compared to the control group. Mostly superficial, ibuprofen
dose-dependent lesions were found. After administering a suspension containing medicine mole-
cules covered with tough paraffin, fewer amounts of gastrointestinal tract lesions were observed
compared to the administration of pure ibuprofen suspension. Such histological changes were also
reported when ibuprofen were administered in triple daily doses 255.0-600 mg/kg/day (6). How-
ever, the drug tolerability was lower for pregnant than non-pregnant rat. Such observations were
done also for other nonselective COX-2 inhibitors, ¢.g., tolmetin, piroxicam and selective one —
DFU.

Suleyman etal (18) studied the preventive effect of nimesulid and ranitidine on the rat
stomach inducing at the same time gastrotoxic effect with indometacine and ibuprofen. Ulcerations
of various shape and depth. mainly superficial, were observed when animals fasting for 24 hours
were administered ibuprofen in the dose of 400 mg/kg. The average ulceration area was 9.5 mm?®.
Ulcer niche decreased to 2.0 mm® when the animals were administered 150 mg/kg of ranitidine at
the same time. Ulcerations of the stomach were not observed when ibuprofen and nimesulid were
administered at the same time.

Another confirmation of the positive relationship between ibuprofen administration and ap-
pearance of gastrointestinal ulceration are the results of a study by Beck et al. (4). Significant
increase of gastric ulcer index (number of ulcers x diameter) and intestinal damage (% of surface
damaged) were noted 24 hours after intragastrical administration of 100 mg/kg of the drug. Such
toxicity was not observed among animals that were fed during the time of the study. Small superfi-
cial lesions of the mucous membrane of the stomach and intestines were observed when ibuprofen
was administered in the dose of 25 mg/kg orally and 100 mg intravenously. No relation to feeding
the animals was observed.

In contrast to Adams (1) and our results, no toxic effect on dams’ organism was observed
by Golovanova etal (10), who treated rats in various periods of pregnancy with ibuprofen in
the dose of 100 mg/kg. However, higher general toxicity of COX inhibitors was previously re-
ported also for paracetamol, propyphenazone and other drugs (5).

Unlike experimental studies clinical ones emphasize safety of large doses of ibuprofen com-
pared to other COX inhibitors. Perez-Gutthann etal. (15) analyzed data of 123,895 patients
treated with naproxen, diclofenac and ibuprofen and found that the estimated hazard ratio of upper
gastrointestinal tract injury amounted to respectively 2.3, 1.8, and 0.4 per 10,000 patients.
Moore etal (14) confirmed high tolerability of maximal OTC daily dose of ibuprofen — 1.2 g
with acetylsalicylic acid (3.0 g) and paracetamol (3.0 g). The drug tolerability was higher than
acetylsalicylic acid and comparable with paracetamol. The most frequent adverse effects reported
by patients were associated with the alimentary system, including stomachache and dyspepsia
(respectively 2.8% and 1.4%). Consistent results concerning maximal daily dose were presented
by Doyle etal (9), who examined a group of 833 patients treated with ibuprofen in the dose of
400 mg three times a day for at least 10 days. No increase of the gastric mucosa lesions was found
during the endoscopic examination. The analysis of the data coming from 12 centers showed that
the risk of gastrointestinal damage was the lowest at the analgesic doses of ibuprofen, and that
drug tolerance was decreasing with the increase of the dose. The calculated risk of mucosal lesions
at the anti-inflammatory dose was similar to the risk characterizing low doses of naproxen and
indomethacin (11)

Due to high anti-inflammatory activity of ibuprofen and its low toxicity, the European Antir-
heumatological Union recognized ibuprofen as the safest among all non-steroidal anti-
inflammatory drugs (16).
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CONCLUSIONS

Based on the obtained results it could be stressed that the lowest dose of ibuprofen
used in this study (5.7 mg/kg) is the no observed adverse effect level (NOAEL) since
higher doses (171 and 285 mg/kg) caused gastric mucosal injury and decreased animal
growth. Non-pregnant animals better tolerated the drug.
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SUMMARY

The aim of the study was to examine ibuprofen gastrotoxicity in pregnant and non-pregnant
rats. The drug was administered on gestation/experimental day 8 through day 21, once a day,
intragastrically in Tween-80 water suspension in three doses: 5.7, 171.0 and 285 mg/kg. On gesta-
tion/experiment day 21, animals were sacrificed. Each stomach was removed by abdominal deliv-
ery, examined macro- and microscopically. Dose-related superficial lesions of the gastric mucosa
were found. More extensive changes were found in pregnant groups. Perforations were rare and
seen only in animals exposed to the high dose of ibuprofen. The present study confirms the harm-
ful effect of ibuprofen on the stomach mucous, especially in pregnant rats.

Ciaza nasila gastrotoksyczno$¢ ibuprofenu u szczura

Celem pracy byla ocena gastrotoksycznosci ibuprofenu u cigzarnych i niecigzarnych samic
szczura. Lek podawany byl od 8 do 21 dnia ciazy/badania, jeden raz dziennie, dozoladkowo
w wodnej zawiesinie Tween’u 80, w trzech dawkach: 5,7; 171,0 i 285 mg/kg. W 21 dniu zwierzgta
usmiercano. Oceniano budowe¢ makro- i mikroskopowa zoladka. W pracy stwierdzono obecnos¢
powierzchownych, zaleznych od dawki, uszkodzen blony $luzowej. Obserwowane zmiany byty
bardziej nasilone wsréd samic cigzarnych. Sporadycznie, w grupach narazonych na najwyzsza
dawke, obserwowano perforacje $ciany zoladka. Wyniki badan wskazuja na gastrotoksycznosé
ibuprofenu, ktéra byta wyzsza wéréd samic cigzarnych.



