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Abstract

This experimental study was designed to evaluate the effectivness
of some antimicrobial agents against Leishmania donovani
promastigotes (LDP) in vitro. It was performed in College of
Medicine in Kufa University during october and november 2008.
*Assistant Lecterer Dept. of Microbiology, College of Medicine, Kufa  University,
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It included treatment of LDP, cultured in Roswell Park Memorial

Institute (RPMI) medium enriched with 10% fetal calf serum (FCS)
for 14 days, with azithromycin (6, 12, and 18 pg /ml), trimethoprim-
sulfamethoxasol (0.5-9.5 pg/ml), norfloxacin (1 pg /ml ) and
meglomin antimoniate (20 pg/ml).The control group contained no
antimicrobial with the LDP.
Samples were grouped so that each group (20 samples) treated
under standardized conditions with one drug (except the control
group) in certain concentration that is within its minimal inhibitory
concentration (MIC). Promastigotes were counted during the log
phase of the growth curve (at day 8). They were subdivided into
motile, sluggish and immotile during the counting process and data
from the drug-treated groups were compared with that of the
control group.

The results showed that mean count of motile LDP at day 8 of
cultivation in the control group was ( 129.2x10* )LDP/ml, while
mean counts of motile LDP in the treated groups were as follows:
(20.4x10%, 9.2x10%, 5.6x10*) LDP/ml for azithromycin group, (
10.64x10* ) LDP/ml for trimethoprim-sulfamethoxasol group, (1.6
x10*)  LDP/ml for norfloxacin group and (4x10*) LDP/ml for
meglomin antimoniate group. There was a significant reduction in
motile LDP count in all treated groups compared to the control
group (p <0.05), though it is insignificant in comparison to
meglumine group (p >0.05). According to these data, it is clear that
these antimicrobials may be effective enough as an experimental
trial on infected mice then to be used in vivo as antileishmanial
agents in the future.

Introduction

Parasites of the genus Leishmania are transmitted by sand flies
that ingest the parasite in the amastigote stage resident within
macrophages of human, then inoculate the promastigote stage into
other hosts [1].

Therapies are needed to supplement or replace currently
available therapies. Proven therapies against human leishmaniasis
include pentavalent antimonials and meglumine antimoniate [2]. It is
necessary to seak for other drugs because many studies revealed
increasing resistance to meglumine antimoniate among Leishmania
strains. Furthermore, repeated antimonial treatments of animal
reservoirs with signs of leishmaniasis was dangerous, as these may
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produce a permanent reservoir of parasites unsusceptible to the
drugs that used for clinical uses [3].

It was showed that there was a highly variable in vitro response
of Leishmania parasites to pentavalent antimony, from patients with
treatment failure, higher than that of strains from patients in whom
treatment is successful. This confirms previous observations that the
susceptibility of Leishmania strains to pentavalent antimony
decreases in patients undergoing treatment with meglumine
antimoniat[4]. The range of MIC for pentavalent antimony against
Leishmania parasites is from 15-30pg/ml|5].

Azithromycin, an azalide antibiotic from a family of macrolides
substances, has the potential for effective anti-leishmanial activity.
The range of MIC of azithromycin was from 2 pg /ml to more than
30 pug /ml [5]. One of its key characteristics is that the drug
concentrates in tissues, especially in macrophages, and may reach
levels 100 to 200 times higher than those in serum [6]. Other
advantages include (1)the possibility of oral and injectable
administration, (2)good oral bioavailability and long half-life, [7-9]
(3)relative safety for use in children and pregnant women , and (4) a
benign toxicity profile [10]

Several different protozoan infections of humans have been
shown in vitro and in vivo to be susceptible to azithromycin in
varying degrees, The site of azithromycin concentration in
macrophages coincides with the intracellular location of Leishmania,
suggesting a potential efficacy against these infections [11,12].

Nofrloxacin, a synthetic quinolone derivative, was shown to be a
potent antibacterial fluoroquinolone with marked activity against
Leishmania donovani in vivo [13].

The range of MIC of norfloxacin was from 0.064 pg /ml to more
than 32 pg /ml [14]. Trimethoprim/sulfamethoxazole is another
synthetic agent with reliable efficacy against aerobic bacteria and
Pneumocystis carinii . The known MIC of trimethoprim-
sulfamethoxasol against E. coli was 0.5-9.5 pg /ml [5 |].

Materials and Methods
Antimicrobials:

Azithromycin (Zithromax; Pfizer, New York, NY) was obtained
in lyophilized form as 500 mg/vial for intravenous administration.
The vial content was reconstituted with sterile water and diluted to
the appropriate concentration in medium (Roswell Park Memorial
Institute with supplements) to be used for in vitro treatments. The
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target final concentrations of azithromycin were 6, 12 and 18 pg / ml
in three separated groups of samples.

Norfloxacin (Neofloxin, Julphar, UAE) was obtained as 500-mg
powder dissolved in distilled water, sterilized with millipore
filteration and diluted to appropriate concentration (1 pg/ml).

Trimethoprim/sulfamethoxazole (Furaprim, Furat, Iraq) was
obtained as 480-mg powder containing 80 mg trimethoprim and 400
mg sulfamethoxazole powder was dissolved in distilled water,
sterilized with millipore filteration and diluted to appropriate
concentration (0.5-9.5 pg/ml).

Meglomin antimoniate (Glucantim, Leo, France) was obtained as
2-ml vials containing 20 mg/ml antimony as active ingredient diluted
down to 20 pg/ml as a final concentration in the culture medium.

Parasites:

Leishmania donovani promastigotes were isolated in biphasic
medium (Roswell Park Memorial Institute with supplements) from
infected mice and then cultivated with or without an antimicrobial
for 14 days at 6°C in (RPMI) medium supplemented with 10% fetal
calf serum (FCS), 2 mM of glutamine, 100 U/ml of penicillin, and
100 pg/ml of streptomycin [1].

Assays on promastigotes were performed briefly, as
promastigotes were cultured in RPMI/10% FCS medium . Serial
dilutions of the drug in promastigote culture medium were
performed in sterile tubes each contained S ml of the medium.
Promastigote count in the original culture (biphalic medium) was
3200 x10* LDP/ml .From which 0.1 ml was taken and put in each
tube with 5 ml of RPMI / 10% FCS medium and incubated at 26°C
for 14 days with or without the antimicrobial agent to perform the
test in each group.

Growth was measured through serial promastigotes counting 24
hourly and counting on day 8 was estimated to represent main study
data and subjected for further statistical analysis. All assays were
performed in duplicate atleast twice.

Counting of Leishmania donovani promastigotes:

On day 8 of LDP cultivation, a wet film preparation was done
after putting the growth tube in magnetic stirrer for 15 seconds for
even cell distribution, and counting procedure was followed using
ordinary slide chamber method [1,2].
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Results

Data were constituted depending on LDP counts in the control
and drug-treated groups of samples at day 8 of incubation. Mean
counts + standard errors were calculated for the number of motile,
sluggish and immotile LDP per a milliliter for each group. Chi
square test of more than two means was employed to predict the
significant difference (if any) among the mean motile LDP counts of
the control and the drug-treated groups, and among the meglumin-
and other drug-treated groups (Table: 1).

Results showed a significant difference among mean LDP counts
of the drug treated groups and that of the control (p <0.05). While it
was insignificant when comparing mean LDP counts of the
meglumin-treated group with that of other drug-treated groups (p
>(.05), however, azythromycine at 18 pg / ml recorded the best LDP
inhibitory effect and was nearest to that of meglumine antimoniate .

Table (1) Mean LDP counts in control and drug —treated culture
groups of L. donovani in RPMI/ 10% FCS (each group contains 20
samples) at day 8 of incubation.

Antimicrobial Conc. in culture Mean LDP count (x10* /ml)+ SE
medium(ug/ml) motile sluggish immotile
Non (control) | = -—--—-- 129.2+5.94 | 98+2.95 29.2+3.97
Azithromycin 6 20.4+£2.88 | 28.8+4.26 | 27.6+3.38
Azithromycin 12 9.2+1.94 | 56.844.23 | 38.844.32
Azithromycin 18 5.6£1.07 | 27.6£5.19 | 49.6+5.58
Norfloxacin 1 1.6+0.51 30.4£3.43 | 31.2+4.41
Trimethoprim/ 0.5/9.5 10.64+1.34 24+2.5 5243.77
sulphamethoxazol
meglomin 20 4+0.81 42+3.1 78.4+4.74
antimoniate
Key:

LDP: Leishmania donovani promastigotes.; RPMI/ 10% FCS: Rosewell park
memorial institute medium enriched with 10% fetal calf serum.; SE: Standard error.
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Discussion

Orally administrable drugs have sometimes been used to treat
human leishmaniases without prior demonstration of efficacy in
experimental models Because needing for active anti-leishmanial
agents. The anti-leishmanial activity of such agents was tested
against promastigotes of Leishmania donovani (a cause of visceral
leishmaniasis) in vitro.

To test the susceptibility of Leishmania to different drugs,
promastigotes were cultured in cell-free medium in the presence of
variable concentrations of antimicrobials. Parasite levels were
measured by microscopic observation of the living promastigotes in
cell-free culture [15,19].

The current study has shown that azithromycin, trimethoprim-
sulfamethoxazole and norfloxacin have a significant in vitro activity
against the promastigotes of L. donovani as far as meglumine
antimoniate. There was a statistically significant reduction in the
survival of promastigotes in cell-free culture, RPMI. Many in vivo
and in vitro experimental trials suggested similar antileishmanial
activity for such antimicrobials.Although unresponsiveness to
antimonial drugs in human leishmaniasis appears to be increasing
and it is mandatory to search for another agent, resistance to
antimony in Leishmania spp. is not well documented [3].

Trimethoprim plus sulfamethoxazole and isoniazid plus rifampin
have been reported as efficacious orally in certain human studies of
cutaneous leishmaniasis , however, these drugs were ineffective in
vitro (<40% parasite elimination) at peak achievable serum levels.
Both the negative and the positive data of this report may aid in
selection of effective orally active agents for in vivo trials [20].

On the other hand, it was found that the antileishmanial activity
of norfloxacine was studied in a relatively limited extent, but it its
marked in vitro activity brings it as a reliable agent to be tried
instead of other therapies in case of drug resistance or as an oral
drug dosage form.[13]

The effect of azithromycin against promastigotes was dose
dependent, with an ED50 of 12 pg/ml. Because much larger amounts
of drug were needed to control the promastigotes in cell-free culture,
the more pronounced effect in macrophage culture may be due to
the ability of the macrophage to concentrate the drug actively inside
the cells. Treatment of susceptible BALB/cByJ mice reduced the
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lesion size and parasite numbers in the lesions; however, no effect
was seen in the normally resistant C57/BL6J mice [15,16].

Azithromycin has been shown to have immunomodulatory
activity by preventing the production of pro-inflammatory
mediators and cytokines [21]. In addition, effects on macrophage
functions include stimulation of phagocytosis, chemotaxis, and
cytocidal activity [22].

On this basis, it has been suggested that the ability of
azithromycin to accumulate in the tissues and especially in
phagocytes can act synergistically with the host immune system. The
diversity of human responses to infection with Leishmania is one of
the integral characteristics of this disease; it is possible that the
portion of the population that requires drug intervention because of
an inadequate immune response may benefit from treatment with
azithromycin [23].

In conclusion, it has been shown that azithromycin, T-S and
norfloxacin have a reliable activity against LDP in vitro. Given the
severity of the disease and the limitations of the available therapeutic
agents, these agents may have a significant role in the treatment of
visceral leishmaniasis.

Further prospective studies with larger cohorts of patients are
required to establish the clinical significance and the impact of
treatment and prophylaxis on the development of Leishmania strains
resistant to antimonials and possible use of orally effective
antimicrobials for treatment of leishmaniasis. The results of such
studies may reveal the need to re-examine current therapy policies in
Leishmania—infected patients and/or the use of alternative drugs
during relapses or development of drug resistance in such patients.
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