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Nonsteroidal anti-inflammatory drugs (NSAID) are some of the world’s most widely prescribed and
consumed drugs. Their mechanism of action relies on the inhibition of prostaglandins synthesis [1].
Unfortunately, the widespread use of NSAID is connected with many adverse effects including direct
and indirect irritation of the gastrointestinal tract as the most common one. This effect was previously
connected only with the reduction of levels of prostaglandins, which have gastric protective properties
[2]. Recently, the NSAID gastric toxicity was also linked with direct NSAID’s interactions with the
gastric phospholipids [3]. These interactions may disturb the gastric mucosa hydrophobicity, which
can result in lowered resistance of the gastric mucosa to luminal acid [4]. In this project we wanted
to check the influence of the NSAIDs on the membrane width.
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Figure 1: Aspirin (1), ketoprofen (2) and piroxicam (3)

The following NSAIDs were used; ketoprofen, aspirin and piroxicam. The palmitoyloleoylphos-
phatidylcholine (POPC) lipids were purchased from Avanti Polar Lipids, ketoprofen, aspirin and
piroxicam from SIGMA. POPC was mixed with cholesterol and NSAID at 1:0.27:0.13 molar ratio in
chloroform. The solvent was removed by evaporation under a stream of nitrogen gas followed by 12
hours long drying under oil vacuum pump. Redistilled water was added at the POPC:H20 1:10, 15, 25,
30 molar ratios. The mixtures were sealed in the tubes and centrifugated until full homogenization. A
few hours before the experiment the samples were placed into sample holders. The experiment was
carried out at beamline A2 in HASYLAB at DESY and consisted of SAXD and WAXD measure-
ments. During the temperature scans, the samples were heated from 20oC to 40oC and cooled down
to 20o at a rate of 1 min/degree, and diffraction patterns were recorded for 5s every minute.
Positions of peaks were determined by non-linear least-squares fitting to the sum of Lorentzians and
Gaussians (r2 > 0.98). Typical diffraction patterns recorded for POPC with cholesterol and POPC
with cholesterol and drugs at POPC:H2O 1:30 molar ratio are shown in Figure 2 and Figure 3.
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Figure 2: Diffraction patterns at 20oC. for: POPC and cholesterol (left) and POPC + cholesterol + ketoprofen
(right). θ vs. intensity.

Figure 3: Diffraction patterns at 20oC. for: POPC + cholesterol + aspirin (left) and POPC + cholesterol + twice
higher concentration of ketoprofen (right). θ vs. intensity.

The repeat period d of the lamellar phase is 6.29 nm for POPC with cholesterol and 6.45 nm for
POPC with cholesterol and aspirin. The diffraction pattern for POPC with cholesterol and ketoprofen
shows a smaller repeat period, namely 5.86 nm. An additional amount of ketoprofen (twice more)
led to a further decrease of the repeat period to 5.66 nm. This could be connected with the direct
stabilising interactions of drugs with the hydrophobic part of the membrane. The position and shape
of the WAXS peak remains very similar for all the POPC + drug systems. The WAXS peak for POPC
and cholesterol sample is slighly less sharp than for the systems with drugs, which suggests that drugs
could have an ordering effect on the membrane. Further analysis is in progress.
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