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ABSTRACT
Different concentration of rifampin and Ciprofloxacin were tested for their
activities in vitro against promastigote ol L.major.

LDs (lethal dose) for rifampin and ciprofloxacin were 0.794mg/ml and
3.55mg/ml respectively. r'he results show that rifampin has better leishmamcidal
effect as low concentration is required to kill 50% of the parasite cells.

INTRODUCTION

Over 20 different species of the genus Leishmania are known to be pathogenic
[or humans.

The leishmaniases are divided into three general clinical patterns according to
the form ol the discase: Cutancous. visceral and mucocutancous. The cutancous
leishmaniasis (C1.). the abundant, at an estimated .5 million new cases per year, s
caused by over a dozen different species of Leishmania in difterent parts of the
world". CL. is a self-healing disease and in most cases heals spontancously in less
than a year. However, if treaument dose not offer any risk and discomfort (e.g. topical
ointment), it would be recommended for all cases™,

There are many old and new treatment modatlities suggested for CL.. But many
of (he treatments in the past were introduced without proper evaluation in controiled
trails, and most of them have not passed the test of time. The spread of drug resistance
combined with other shorlcomings of the available antileishmanial drugs emphasizes
the importance of the development of new, cffective, and safe drugs against
feishmaniases™.

The present study was done to test the activities of Rifampin and ciprofloxacin

against the promastigotes ol L. major in vitro.
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MATERIALS AND METHODS

The parasite was isolated (rom 30 years old patient from Baji. North of
Baghdad, with multiple wet cutancous lesions in his left hand.

The parasite, which is suspected to be L.major, is maintained by continuous
passage in diphasic media consisting of a solid phascm and liquid phase, lock's
overlay™. and in laboralory Swiss strain Albino mice.

Drug efficacy:

The drug rifampin was used in concentration of 2,1,0.5 and 0.1 mg/ml while
ciprofloxacin was used in concentration of 6,5,4,3, and 2mg/ml, by dissolving the
drug powder in lock's solution, using magnetic stirrer tor one hour and then sterilized
by 45 p millipore lilters,

The promastigotes were harvested at the logarithmic growth phase; they were
adjusted 1o 5x106 parasiic /ml of each drug concentration. The liquid pbase which
contain the drug and the parasites were added to the solid phase in proportion of 1:5.
The parasites were cultivated at 26-28Co and counted once daily for the lollowing
three days and the effect of the drug on the parasite , growth index (Gl) was

determined according to the following formula‘®,

Mean No. of the treated promastigotes
Gl% = X100

Mean No. of untreated promastigotes (control)

The 50% iethal dose (1.Dsy) values were calculated by linear regression

- (7
analysist '

RESULTS
The present study showed that both of these drugs had good leishmanicidal
eflect at different concentrations. The morphology of the promastigole as seen by light
microscope showed that the treated parasites became smaller and rounded, slow or
loss their molility as compared (o the normal spindle-shaped [lagellated one. These

changes were more evident at higher concentrations of each drug.
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Table (1) shows the density of the parasite cells in control untreated group
compared with that treated with rifampin during four days of the experiment. The
results reflect the high sensitivity of L. major promastigote to the highest

concentration of this drug.

Tabie (1): The cffect of various conecentration of rifampin on in vitre culture of

Days after |
exposure

L.major promastigotes,

Total No. of parasite cells/ml (X10% |

Drug concentration (mg/ml) I

|
|_ 2 |l _J 0.5 lj 0.1 ”_ 0 (control)
A e

Day 3 318 | 4es 6.26 |[ 783 | 8.7

|1Ddy4 ||_389 | 5.8 || 9.17 |[ 24t | 14.2

Also the percentage of growth index (GI%) was decreased from 100% at zero

time and zero concentration to 27.39, 42.11,65.5% and 87.39% at concentration of 2,
1, 0.5 and 0.0 mg/ml at the fourth day of the experiment respectively. The (LDsg) was

0.794 mg/ml (l'ig.1).
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Figure (1): The effect of rifampin on the growth of L.major promastigote
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‘The effect of various concentrations of ciprofloxacin was shown in Table (2). Also the
untreated contro! group showed a higher density of parasite cclls/ m! compared with

treated groups.

Table (2): The cffect of various concentrations of ciprofloxacin on in vitro culture

of L.najor promastigotes,

Days after Drug concentration (mg/ml)

exposure ‘ 6 ll 5 |r 3 2 | 0 (control)
[ Day 1 || 075 | 109 lr .53 El I

Day 2 123 | 184 || 203 3.06 || 37|
1 312 || 422 | 453 I s |
Day 4 077 | 178 | 393 | 450 | s7 | 8o

The growth index was decreased 1o 18.96, 20.69, 45.69, 53.03 and 66.28% at

:

6. 5. 4.3, and 2 mg/m! of ciprolloxacin respectively. The L.Dsg was 3.55 mg/ml.

(Fig.2).
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+
Figure (2): The effect of ciprofloxacin on the growth of L.major promostigotes

100
90
80

® 70 —m— Group 1 (8mg/ml}

_g 80 —— Sroup 2 (5mg/ml)

= 50 —a— Group 3 (4mg/ml)

§ 40 —¥— Group 4 (3mg/mb)

30 —e—Group 5 (2mg/ml)
20
10

0 e e et
0 1 2 3 4
Days
DISCUSSION

Treatment of patients with leishmaniasis still posses a serious problem. Most
of the commonly used antileishmanial drugs, such as pentavalent antimonial agents
(8bV), exhibit considerable toxicity, and there are reports of large-scale clinical drug
resistance among the organism™®. Second-line drugs, such as pentamidine and
amphotericin B, do not have a therapeutic index as a favorable as that of SbV, long-
term therapy is often required, and they often induce toxic effect!!™".

A number of investigations to explore potential antileishmanial drugs have

11 .
th methybenzethonium

been carried out. [t has been reported that chlorpromazine
chlo_l'idc((’) inosine analogs'"™'. sulfonamides'® belomyein®® have antileishmanial
activitics.

The present study was designated to examine the potential antileishmanial
activity of rifampin and ciprofloxacin in vitro.

Rifampin is a macrocylic antibiotic, it is a semisythetic derivative of
rifamycin. [U active in vitro against some gram-positive and gram-negative cocci,
some enteric bacteria, mycobacteria, Chlamydiae and poxviruses, Rifampin bind
strongly to DNA-dependent RNA pelymerase thus inhibits RNA synthesis in bacteria.
it blocks a late stage in assembly of poxviruses. it penetrates phagocytic cells well and

can kill intracellular organisms''™.
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The results showed that the rifampin exhibited a strongest antileishmanial
activity on culture of the parasite. The growth of the promastigotes was rapidly
inhibited. Killing of the parasites may be due to the fact that this drug impairs RNA

. (15
synthesis!'™.

U8 6 has

This drug was also reported by Zucherman and Lainson
antileishmanial activity against CL while EL-On et al.,'" reported that rilampin as
well as the standard drugs (SbV. Pentamidine and ampholeri'cin B) showed a slight
elfeet on parasite in expimental animals when used as topical ointment or cream. 1n
other study, combination of rifampin and isoniazid were found inctfective in vitro
against L. tropica although these two drugs have been reported as efficacious orally in
certain human studies™™,

The ciprofloxacin showed also a good antileishmanial activity but at lesser
extent. The mode of action of this antibiotic involve inhibition of bacterial DNA
synthesis by blocking the DNA ayrase' . Jarailah'® showed that the ciprofloxacin
had a good Ieishmanicidal effect in vivo. A highly differcnce was found between the
density of Leishmania amastigote in cutancous stained smears of inlected control and
infected treated mice.

The response of dillerent Leishmania species parasitc to the drugs varies, and
without laboratory analysis in cach casc of the discase, it is uncertain which parasite
involved. It s, therefore crucial to identify the causalive agent in - any
chemotherapeutic trail™. The dose and the method of application of the drug also
have great cffect on the activity ol that drug.

The results obtained from this study, suggest that the antileishmanial activity
of rifampin and ciprofloxacin should further investigated and their potential as drugs

for lcishmaniasis warrant more study.
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