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Nitrofurantoin; a widely used antibacterial
agent in the therapy of urinary-tract infections
of bacterial origin has been widely discussed in
recent years due to its genotoxicity, Sister
chromatid exchanges were studied in lympohycte
cultures of 15 urinary tract infection patients
before and after medication with daily oral dose
of 10 mg/kg or 400 mgr nitrofurantoin for 10
days. Both stages exihibited similar average
numbers of SCE in circulation lymphocyts. The
number of SCE was larger in smoking patients.
Results of this study suggests that the short-term
exposure o nitrofurantoin does not cause detec-
table cytogenetic abnormalities.

INTRODUCTION

Nitrofurantoin is one of a group of synthetic
antimicrobials called nitrofurans which are effec-
tive against infections caused both by gram
negative and positive bacteria®, Nitrofurantoin
is effective against most common urinary tract
pathogens including Escherichia coli, enterococ-
ci, klebsiella and enterobacter and not effective
against serratia, pseudomonas and most strains
of proteus. It is bacteriostatic in low concentra-
tions (5-10 # g/ml) and bactericidial in higher
concentrations!,

The exact mechanism of nitrofurantoin
bactericidal action is not fully understood, but
it appears to interfere with bacterial car-
bonhydrate metabolism in the Krebs cycle and
perhaps other bacterial cell functions®.
Nitrofurantoin is rapidly absorbed after oral ad-
ministration and is completely bound to protein
in the blood stream. The carrier protein is splitt
of in the kidney, so the free drug can act in the
urine. Excretion is both by glomerular filtration

and tubular secretion and in renal failure excre-
tion is reduced so that it cannot be used in uremic
patients™). Nitrofurantoin is widely used in
urology practice in the treatment of urinary tract
infections with the daily dose of 10 mg/kg or 400
mg for 7-10 days.

Potent mutagenicity of nitrofurans in
bacteria and their tumorogenicity in laboratory
animals have been shown and widely discussed in
recent years that they may also present a genotox-
ic risk to humans: % %_ An extremely sensitive
way to evaluate the mutagenicity of chemical
compounds is to count the number of DNA ex-
changes between the chromatids in the
chromosomes in somartic cells. A increased
number of such sister chromatid exchanges
(SCE) in lymphocytes reflects the influence of
mutagens'®,

In this study an attemp has been made to
evaluate the frequency of sister chromatid exc-
hanges in periferal lymphocytes of patients due
to short-term nitrofurantoin intake for treatment
of urinary tract infections.

MATERIAL AND METHOD

Urinary tract infection was diagnosed in 15
patients admitted to Urologic and Pediatric
Clinics of Turkish State Railways Ankara
Hospital with the urinary symptoms such as pain
or frequency in urination and the detection of
more than 6 leucocytes m one microscopic field
(40x) in the urine and culturing the urine by disc
diffusion test.

13 (86.7 %) of the patients were male and
2 (13.3 %) were female and the average age of
the patients were 33.33('%%_The accompanying
pathologies in the patients were also identified
(Table I).
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Tablo I: The distribution of urinary pathologies
in patients.
Pathology n %

Pure urinary tract infection 8 53.3
Urinary tract infection + urinary stone 3 20.0
Urinary tract infection + benign
prostatic hyperplasia 4 26.7
Nitrofurantion is given in daily dose of 10
mg/kg or 400 mg according to the urine culture
results and when bacteria is not cultured,
nitrofurantoin in given ampirically for 10 days
orally.
The subjects did not use other drugs during
the period of therapy.
The distribution of urinary pathogens were
listed in Table - II.
Tablo 2: The distribution of urinary pathogens

Urinary pathogen n %
E. Coli 4 27.6.
Klebsiella 1 6.7
Enterococcus 1 6.7
Bacteria uncultured -9 60.0

It is well established that the frequency of
SCE is increased in smokers and some papers
report a dose-resporse relationship both in man
and in experimental animals exposed to cigarette.
smoke®. Therefore smoking habits and its
duration is also taken into consideration (Table
II).

Peripheral blood (heparinized) drawn asep-
tically from each patient before and after 10 days
of nitrofurantion therapy was incubated in the
medium containing TC 199 (Gibco), % 19 fetal
calf serum (Gibco), antibiotics (penicillin, and
streptomycin) and 5-bromodeoxyuridine at a
final concentration of 10 # g/ml. The lym-
phocytes were induced to divide by
phytohaemaglutinin (Sigma) for two cell cycles
at 37°C for 72 hours. Two hours before
harvesting colcemid (10 p g/ml) was added to ac-
cumulate metaphases. Chromosomal prepara-
tions made by the conventional method were
stained by the fluorescence plus Giemsa techni-
que of Wolf and Perryt®. An average of 30
metaphase plates with 46 intact chromosomes
were scored to calculate the mean SCE frequen-
cy. The SCE’s were scored blindly in the sense
that slides for each case were coded and the scorer
did not know the case under study.
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RESULTS

The mean SCE/cell frequencies in patients
taking nitrofurantoin before and treatment are
listed in Table 11I. The mean SCE/cell before
treatment was 6.004+0.70 and 6.06 +0.79 after
treatment. The frequency of SCE/cell in patients
receiving short term nitrofurantoin was not dif-
ferent to pretreatment (p>0.05).

Smokers in the group did have an increased
mean SCE/per cell in peripheral blood lym-
phocyte chromosomes compared to non-
smokers. Indeed, the average number of SCE was
found to increase progressionaly with the dura-
tion and the daily number of cigarettes smoked.

DISCUSSION

“The genotoxicity of nitrofurans has been ex-
tensively reported to be based on base-pair subs-
titution reversion mutation from tryptophan-
dependence to independence during growth of the
E. coli WP, uvr trp strain in glucose minimum
salts medium®. 19. 11, 12),

Induction of frameshift mutation by nitro-
furans has not been extensively reported except

in the E. coli Lac (—) strain (a frameshift mu-
tant induced by proflavin) reverted to the lac (+)
strain by nitrofurazone!). Invitro experiments
demonstrating nitrofuran mutagenicity have
shown that nitrofuran concentrations inducing
mutagenicity were close to or even overlapped the
minimum bactericidal concentration!”, It is
known that nitrofurans could be metabolically
reduced to active products by mammalian enz-
ymes including xanthine oxidase and microsomal
NADPH-cytochrome c, resulting in DNA-strand
breaks and cytotoxicity(® !5 18, 19 and even en-
hanced cytotoxicity under hypoxic conditions!3

obasideiki(!® using some of the internationally
recognised standart tester strains such as S.
thyphimurium TA97, E. coli WP, and E. coli
EE97 showed that therapeutic nitrofurantoin in-
duces frameshift mutations at concentrations se-
veral fold lower than the minimum inhibitory
concentrations in glucose minimum salts medi-
um and advocate cautious use of nitrofurans in
the management of infections since subbacteri-
cidal concentrations could produce undesirable
cytogenetic effects and also said that nitrofura-



Table 111: The mean SCE/cell frequencies before and after nitrofurantoin treatment
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Amount of

Name Age Sex Cigarettes smoked  Diagnosis SCE/cell
3 per day duration (yr) Pretre.post tre
1.D.S. 39 M — — UTE 4 4
2:HiS; 55 M 20 30 UTE + BPH 9 9
J.H.K. i5 M 20 15 UTE + Calculi 7 7
4.N.C. 12 F — — UTE 4 4
5:Z: P 45 M 20 15 UTE 7 8
6.M.Y. 12 M — - UTE 4 4
7:R:C. 53 M - —- UTE + BPH 3 3
8.A.Y. 51 M 40 20 UTE + Calculi 10 10
9.B.D. 27 M 10 5 UTE 6 6
10.M.S. 40 M 20 20 UTE + Calculi 8 8
11.M.A. 63 M 20 40 UTE + BPH 9 9
12.F.E. 58 M 5 25 UTE + BPH 5 5
13.N.U. 10 F — — UTE 2 2
14.A.S. 50 M 20 30 UTE 8 8
15.K.G. 10 M — — UTE 4 4

UTE : Urinary tract infection
BPH : Benign prostatic hyperplasia.
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zone in more potent than nitrofurantoin as a fra-
meshift mutagen.

Based on above mentioned experimental fin-
dings and the current knowledge of nitrofurans;
it is presumed that each individual treated with
therapeutic concentration of nitrofurantoin is un-
der a risk and at the same time induce undesi-
rable effects in the body alls. Our findings of
unchanged SCE rates urinary tract infection pa-
tients on short term nitrofurantoin therapy do
not indicate a detectable chromose damaging ef-
fect on its human users. No comparisons are pos-
sible as no information of similar study is
published. However, significant increase in the
mean number of SCE/per cell of smoker pati-
ents compared to non-smokers are in agreement
with the observation of other authours.
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