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Abstract

Leishmania causes disease ranging from self-healing cutaneous to fatal visceral
leishmaniasis (VL). Leishmaniasis is reported endemic in 88 countries, including
Irag, in which 82% in low-income countries. The diseases develop following the bite
of sand flies injecting Leishmania promastigotes into skin. Promastigotes transform
into amastigotes in vivo multiplying within macrophages. In this study we have
investigated the ability of axenic procyclic promastigotes of cutaneous Leishmania
tropica and visceral Leishmania donovani survive in M199 media with or without
Fetal Bovine Serum (FBS) added. Three time incubation periods were adopted (24,
48 and 72) hours and the results showed that L. tropica was able to survive and
multiply in both FBS-medium and FBS-free medium, while L. donovani showed
significant decrease in surviving in the FBS-free medium at day three of follow up.
Such results may indicate the difference in Leishmania species requirements in
growth culture in vitro.
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Introduction

Leishmaniasis is a group of parasitic diseases transmitted by blood-sucking sand flies infected with
Leishmania parasites [1]. The World Health Organization has declared leishmaniasis among one of the
six major tropical diseases, and it is a major human and animal disease in the tropic and subtropical
areas of world [2]. Depending on parasite species and host immune status, Leishmania infection can
cause a wide range of symptoms including localized cutaneous lesions, diffuse cutaneous lesions,
destruction of mucocutaneous membranes, and visceral diseases of the hematopoietic organs [3, 4].
These pathogens exist in two distinct parasitic stages, extracellular promastigotes, the infective stage
which reside in the gut of the sand-fly and transmitted via the bite of this sand-fly into the human,
which then, transform into intracellular amastigotes stage which multiply within the endo-lysosomal
vacuoles of the macrophage of the vertebrate host [5].

About 12 million people worldwide suffer from leishmaniasis with an increase numbers in overseas
travelers and/or troops. With absence of active vaccine, new treatments are needed to be found and
many researches focus on the host-parasite relationship between the intra-cellular form of the parasite,
amastigotes, and the hostile macrophages, where the parasite grow and proliferate[5, 6].

In vitro cultivation of protozoan parasites is very important for diagnosis, antibody production,
assessment of parasite immune modulating capabilities, drug screening tests, improvements in
chemotherapy, differentiation of parasites, molecular determination of strains, obtaining of purified
antigen for vaccine production, development of attenuated strains, and investigation of host parasite
interactions. However, the in vitro culture of Leishmania parasites involves highly complex
procedures because these parasites have very complex life cycles and, depending on the life cycle
stage, may require different culture parameters [7]. Amastigote cultures are carried out by using
macrophage cells in liquid media, and promastigotes cultures are carried out in liquid, biphasic, and
semisolid culture media. Leishmania promastigotes were first grown on diphasic blood agar, and these
non-defined diphasic media are still used today for adaptation and cultivation of Leishmania parasites
directly isolated from both vertebrate and invertebrate hosts. Further progress has been made with the
use of liquid monophasic media [8]. However, these diphasic and monophasic media for parasite
culture should be enriched with large amounts of certain amino acids, vitamins, hormones, and
peptides [9-15].

Fetal bovine serum (FBS) is the liquid fraction of clotted blood from fetal calf, depleted of cells,
fibrin and clotting factors, but containing a large number of nutritional and macromolecular factors
essential for cell growth. The globular protein, bovine serum albumin (BSA), is a major component of
fetal bovine serum [16, 17]. Fetal serum contains more growth factors and has low gammaglobulin
(immunoglobulin) content. In addition, fetal serum contains lower levels of complements than those
from adults or newborns serum. Complements have the undesired effect of lysing cells in culture, and
interfere with immunoassays [18, 19]. A common treatment of fetal bovine serum is heat inactivation,
where FBS is heated at 56°C for 30 minutes in a water bath with occasional shaking. It is important to
make certain that the FBS temperature is right, since it might take a significant amount of time to heat
a bottle of frozen FBS to 56°C. The purpose is to inactivate the complement system [20]. Heat-
inactivation may also have undesired effects as well [21]. Another original purpose of heat-
inactivation was to remove mycoplasma contamination, which nowadays is no longer an issue, since
all serum products are filtered with much smaller pore size filters to remove mycoplasma. [22-25].

Depending on the number as well as the volume of the cultured material, the cost of FBS in a
routine laboratory setting can in fact be very high. Especially for large scale cultures, novel and
alternative supplementary materials to FBS as well as serum-free methods have been continuously
investigated [26, 27].

Materials and Methods:

Leishmania tropica was isolated from a patient in Baghdad Medical City, a pateint diagnosed with
cutaneous leishmaniasis and a sample was taken from hand lesion. Leishmania donovani strain
isolated from MHOM/ 1Q/2005/MRUL15, were obtained respectively from Medical Research Unit at
College of Medicine AL-Nahrain University.

M199 Media Preparation:

This media was purchased from Sigma-Aldrich and prepared according to the manufacturer’s

procedure [28].
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90% of final required volume was measured in room temperature.

Powder medium added and stirred until dissolved.

The original package with a small amount of water was rinsed to remove all traces of powder.

To the solution in step 3, 2.2 g sodium bicarbonate was added for each liter of final volume of
medium.

While stirring, pH was adjusted using of 1N HCI or 1N NaOH.

Additional water added to bring the solution to final volume.

Media Sterilized by filtration using a membrane with a porosity of 0.22 microns.

. Media dispensed into sterile container and stored at 4°C.

Axenic Procyclic Promastigotes

Axenic procyclic promastigotes were cultured in M199 at pH 7.4 containing 10% heated
inactivated fetal bovine serum (HIFBS) or without FBS, 50 ug/ml Gentamycin was added to the
culture and incubated at 26°C. Here, we have investigated the ability of in vitro L. tropica and L.
donovani to maintain healthy culture in the presence or absence of fetal bovine serum.

Counting of the total number of the parasites in FBS or FBS-free media:

Healthy log-phase culture of L. tropica and L. donovani was seeded at 1X10* cell/ml in M199-FBS
or FBS- free media and follow up of three periods were adopted, (24, 48 and 72) hours. Parasites were
counted by using haemocytometer under microscope [29]. All experiments were done in triplicates.
Statistical Analysis

The Statistical Analysis System- SAS (2012) was used to effect of different factors in study
parameters. Least significant difference —LSD test was used to significant compare between meansin
this study [30].

Results and Discussion

In this study we have studied the ability of two Iraqgi strains of Leishmania to survive and multiply
in vitro, in the presence or absence of FBS in media. The media we have used in this study is M199,
which is a rich cell culture media. Three periods of follow-up were adopted (24, 48 and 72) hours.
Counting results showed that there was an increase in the total number of parasites of procyclic
promastigotes for species, L. tropica and L. donovani, cultured in M199-FBS medium along the three
days of follow- up. Moreover, the parasite cultured in M199-free media, L. tropica grown normally
and was no significant decrease in parasite number; while L. donovani procyclic promastigotes were
grown normally at the first two days of follow-up, but at the day three of follow-up (72 hours) there
was a significant decrease in the total number of parasite Tables-1,-2.

A
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Table 1-Counting of the number of the L. tropica in FBS or FBS-free media:

Cell number in serum-media Cell number in free-media
2 7
24h 5.67 X10 1.33 X10
4 7
48h 9.10 X10 1.81 X10
2 7
72h 31.05 X10 1.69 X10

Table 2- Counting of the number of the L. donovani in FBS or FBS-free media:

Cell number in serum-media

Cell number in free-media

4 4
24h 4.88 X10 1.12 X10

4 4
48h 60.09 X10 1.92 X10

4 4
72h 70.33 X10 0.87 X10

The results showed that the ability of axenic procyclic promastigotes of cutaneous Leishmania
tropica and visceral Leishmania donovani survive in M199 media with Fetal bovine serum (FBS)
higher than FBS- free- media, and the results showed that L. tropica was able to survive and multiply
in both FBS-media and FBS-free media at three time incubation periods (24, 48 and 72) hours.

Fetal bovine serum (FBS) is a common supplement of in vitro and ex vivo cell, tissue, organ, and
Leishmania parasite cultures with concentrations varying between 10% and 30%. The rich variety of
proteins in fetal bovine serum maintains cultured cells in a medium in which they can survive, grow,
and divide [8].
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M199 media was used for its efficient and rich constituents in comparison with the old-fashioned
NNN-media. Due to its low price and easy preparation, NNN culture medium is especially used in the
production of parasites obtained through bone marrow aspiration, spleen puncture biopsy, and skin
biopsy. However, for many studies of Leishmania isolates in vitro, liquid culture media producing a
large number of promastigotes in a short time are needed; those are RPMI 1640 medium, medium 199,
and Schneider’s Drosophila medium [27, 15].

Another study using medium M199, supplemented with 10% FBS and 2%urine, which is the most
widely used liquid medium for the large-scale culture of Leishmania promastigotes, found that
Leishmania promastigotes, under optimum conditions, reach the log phase within 72—84 hours post
inoculation but in M199 media without FBS the parasites survived for 48-60 hr, and no
replication took place [31, 32]. These findings are similar to our results, in which the L. tropica and L.
donovani promastigotes numbers were increasing throughout the incubation periods (24, 48 and 72)
hours, excluding the 72 hours culture of L. donovani without FBS at day three, where significant
increase was noticed.

The variations in the present study are due to many effected factors, such as the strains, in vitro
conditions, FBS (type, concentrations), and other conditions of the test that used. And this may
conclude the significant decrease in cell number that happened in the third day of follow up of L.
donovani, in this study.

Another study showed that during infection with L. donovani, the visceral species of leishmaniasis,
the parasite stimulates the host macrophages to up-regulate the production of ceramide and
endogenous ceramide in the host macrophage, this elevated level of ceramide produced by the host is
important for the parasite survival as it down-regulates the Nitric Oxide production and the classical
activity of Protein Kinase-C (PKC), which both have a major anti-leishmanial activity within the host
cell, indicating that the parasite may scavenge host sphingolipid for survival and proliferation inside
the macrophage [33, 34].

In conclusion, the promastigotes of L. tropica and L. donovani were able to survive in FBS-free
M199 for at least 48 hours and it is recommended to use this condition to maintain the parasite when
no FBS is available.
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