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Effect of Fluoropyrimidines on the Growth
of Ureaplasma urealyticum

Rahma Wehelie,” Staffan Eriksson, and Liya Wang

Department of Molecular Biosciences, Section of Veterinary
Medical Biochemistry, The Swedish University of
Agricultural Sciences, Uppsala, Sweden

ABSTRACT

In the present study, we investigated the effect of fluoropyrimidines on the growth of
Ureaplasma urealyticum. Addition of fluoropyrimidines strongly inhibited bacterial
growth. Growth inhibition by these analogues could be reversed by addition of either
thymidine or deoxyuridine, suggesting inhibition of thymidylate biosynthesis as the
mechanism in operation.

Key Words: Ureaplasma; Nucleoside analogues; Growth inhibition; Fluoropy-
rimidines.

INTRODUCTION

Mycoplasmas, a class of Mollicutes, are found in both the animal and plant
kingdoms as free-living saprophytes and parasites. Ureaplasma urealyticum (U.
urealyticum), a human pathogen, colonizes the oral cavity, respiratory tract and
urogenital tract. This organism is involved in neonatal infection and plays a role in
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Figure 1. The inhibition of 5-FdUrd and reversal by pyrimidine deoxynucleosides in the growth
of U. urealyticum. SFdUrd:dUrd (1:1,@); 5-FdUrd:dThd (1:2,H) and 5-FdUrd alone (A).

genital disease such as urethritis and reproduction failure in both men and women.'")
Fluoropyrimidines are known to inhibit thymidylate synthase (TS) activity and thereby
interfere with DNA synthesis. The effects of fluoropyrimidines on the growth of U.
urealyticum are here described.

MATERIALS AND METHODS

Ureaplasma cell culture was performed as described.'”! Cell growth was estimated
by measuring the colour change units (CCU) of the growth media. To determine the
CCU, 20 pl of Ureaplasma cells was inoculated into 80 pl growth medium in 96 well
plates with or without nucleoside and diluted 107> to 10~ '° fold. The plates were
sealed and incubated as described."”’
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Figure 2. 'The relative growth of U. urealyticum culture in the absence and presence of dTHU.
5-FdCyd:dTHU (1:1,m) and 5-FdCyd alone (A).
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Figure 3. Effect of dUrd on the growth of U. urealyticum. dUrd concentrations are marked
besides the lines.

RESULTS

To understand the mechanism of inhibition by 5-FdUrd, we examined the
inhibitory effect of 5-F-dUrd on U. urealyticum growth in the presence or absence of
deoxyuridine (dUrd) and deoxythymidine (dThd) (Fig. 1). In the absence of dUrd
5-FdUrd strongly inhibited U. urealyticum growth, with an inoculum of 10° cfu/ml of
U. urealyticum and 3 pM 5-FdUrd there was no survival of the bacterium. However,
when dUrd was added to the growth medium in 1:1 ratio to 5-FdUrd, the inhibitory
effect of 5-FdUrd was drastically reduced (Fig. 1). The bactericidal effect of 5-F-dUrd
was completely blocked by 10-fold excess dUrd. Addition of dThd to the culture medium
had similar effect. Therefore, the growth inhibition by 5-FdUrd was probably due to
inhibition of TS-like enzyme activity and the rescue by the addition of dUrd suggested
that this TS-like enzyme is a key enzyme in pyrimidine nucleotide biosynthesis in
U. urealyticum. The addition of dThd, on the other hand, provided an alternative path-
way for dTTP synthesis.

Addition of the cytidine deaminase inhibitor deoxytetrahydrouridine (dTHU) to
U. urealyticum cultures drastically reduced the inhibition by 5-fluorodeoxycytidine (5-
F-dCyd) on U. urealyticum grwoth (Fig. 2). This finding indicated that inhibition by 5-
F-dCyd was depending on the deamination of 5-FdCyd to 5-FdUrd and it was 5-FdUrd
which exhibited the inhibitory activity.

U. urealyticum cell growth was stimulated by the addition of dUrd into the growth
medium (Fig. 3). Cells that grown in the presence of 10 uM dUrd showed twice the
CCU at 26 h compared to cells grown without dUrd. These results indicated that
U. urealyticum growth is limited by the availability of pyrimidines in the media.

DISCUSSION

Infections caused by mycoplasmas have gained recognition as medical problems in
the past decades; moreover, resistance of some mycoplamas to current antibiotics has
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been noted. As far as the antibacterial mechanism of pyrimidines is concerned, we
showed here that fluoropyrimidine nucleoside analogues strongly inhibited Ureaplasma
growth. The mechanism of inhibition is most likely by blocking the synthesis of
thymidylate. 5-fluoronucleosides may serve as lead compounds for future development
of new mycoplasma agents.

REFERENCES

1. Glass, J.; Lefkowitz, E.; Glass, J.; Heiner, C.; Chen, E.; Cassell, G. The complete
sequence of the mucosal pathogen Ureaplasma urealyticum. Nature 2000, 407,
757-762.

2. Carnrot, C.; Wehelie, R.; Eriksson, S.; Bolske, G.; Wang, L. Molecular character-
isation of thymidine kinase from Ureaplasma urealyticum: nucleoside analogues as
potent inhibitors of mycoplasma growth. Mol. Microbiol. 2003, 50, 771—780.

3. Nagata, K.; Takagi, E.; Satoh, H.; Okamura, H.; Tamura, T. Growth inhibition of
Ureaplasma urealyticum by the proton pump inhibitor lansoprazole: direct
attribution to inhibition by lansoprazole of urease activity and urea-induced ATP
synthesis in U. urealyticum. Antimicrob. Agents Chemother. 1995, 39, 2187-2192.



