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Abstract

The white beans were used to prepare a new culture medium for the growth of Leishmania parasite in
vitro. The medium was composed of two phases. The white beans were used in preparation of the
medium with added dextrose and misshapen blood. In the liquid phase, dextrolite solution was used as
an oral perfusion solution, instead of lock solution at the first time. At the second time, the cooking
water was used beans instead of lock solution . The study showed an increase in the rate of growth of
the promastagote stage of parasite in the new medium, and that the increase in the number of
parasites was a significant compared to the NNN-media. However, the medium in which the perfusion
solution was used was better than the medium used cooking water, the rate of parasites was the
highest on the eighth day of growth) 1762.5x 10%), (2162.5x10%) and (1006.9 x10*(cell / ml in the media
of the perfusion solution, media of cooking water and NNN-media respectively. the parasite continued
growth but at a lower rate and good vitality until the twenteth day, the number of parasites reached
for (81.25x10%) cell / ml in the beans media and (118.75x10%) cell / ml in the NNN-media.

This study showed that the percentage of the parasite viability was good and increased from the
second day to the highest on the eighth day (96%) in the NNN-media and beans media with oral
perfusion, and on the 20th day, it was only (12% and 8%) respectively. While the beans media with
cooking water was only (73%) on the sixth day, all these results were obtained without making sub-

culture to the parasite.
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Introduction

Leishmaniasis is a widespread disease, especially in
developing countries, as it is spread in different
environmental conditions, and in recent years, an
increase in the number of infected people [1]. The
parasite exists in two different phases throughout its life
cycle, the flagellated phase amastigote which is found
inside the cells of the reticulo-endothelial system of the
vertebral host, and the front form Promastigote, which is
found in the intestine of the carrier insect [2].

Cultivation of the parasite is carried out in agricultural
mediums due to the need for large quantities of
promastigotes in many studies such as immunological,
biochemical and enzymatic analysis of Leishmania
species [3], and cultivation is also used to diagnose cases
of leishmaniasis, and to isolate parasites that cannot be
detected by microscopy technique [4].

There are three basic types of mediums, biphasic, semi-
solid and liquid. Biphasic and semi-solid media require
blood as one of their essential components for parasite
isolation and maintenance, whereas liquid media
requires fetal calf serum (FCS) for cultivation and
sustainable cell proliferation [5]. Several types of
mediums for transplantation can be used, including:
Novy-Mac-Neal-Nicolle-Medium [NNN] medium,
Schneider medium, M199 medium, RPMI 1640 medium,
EMTM medium, and ESM medium [6].

However, there are some defects in these mediums,
including the exposure of biphasic medium to bacterial
contamination and their failure to support different
studies in greater numbers of promastigotes in the long
term [7], and FCS-based mediums are expensive, difficult
to transport, and unavailable when needed [8].
doi.org/10.31838/hiv22.02.43

Therefore, several modifications were made in the
components of the medium, where human urine [9],
cow's milk [10], beef extract, and yeast extract were
used, all of which gave good results in culturing the
parasite [11].

Several studies confirmed that the medium should
contain inorganic salts, glucose and amino acids [12], in
addition to purine and a number of vitamins, and folic
acid, to ensure the success of the medium in culturing
the parasite [13].

White beans (Phaseolus vulgaris) is a type of legumes
that belongs to the Phaseoleae family, its economic
importance for use as a human and animal food [14],
and Carbohydrates constitute the largest proportion of
the components of beans 50-60% [15], protein 20-30%
of the dry weight [16], and considered as a source of
many minerals, the most important of which is iron 62.0-
150 pg / g, zinc 10.1-10.9 ug / g, Copper 2.8 -10.9 ug/ g,
phosphorus 15.8-64.6 pg / g [17, 18], in addition
vitamins such as vitamin B6, 0.299-0.659 mg / 100g and
folic acid 0.112-0.411 mg / 100 folic acid [19, 20].

Materials and methods

Medium preparation

The medium consists of two phases: the solid phase and

the liquid phase.

1- Solid phase:lt

materials:

Phaseolus vulgaris 18 gm, dextrose 5 gm, agar 10 gm,

blood 100 gm, gentamicin 2 ml, distilled water 500 ml.

In the beginning, the beans were boiled by using a clean

metal container in order to facilitate disposal of their

peels in addition to the speed of dissolving them in

distilled water, then adding acres and dextrose to them
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and mixed well, and after making sure that the materials
dissolved, blood was added to the ingredients.

Then the components were sterilized with an autoclave
at a temperature of 121 C° and one pressure and a half
atmosphere for a period of 15 minutes, and the medium
was placed in a water bath at a temperature of 50 -55 C°
for the purpose of cooling them, then the antibiotic was
added, and the medium was distributed at a rate of 5ml
of it in sterile glass bottles with a tight cover and left
until the medium hardened, and was incubated at a
temperature of 37 C° for 24 hours to ensure that it was
free of contamination, then it was placed in the
refrigerator at 4 C° until use.

2- Liquid phase: Two methods were used to
prepare this phase:

The first method: Oral rehydration salts BP was used in
the preparation of the medium, the same as that given
to children with diarrhea, and it contains the following
ingredients. Sodium chloride 2.6 gm, Potassium chloride
1.5 gm, Sodium citrate 2.9gm, anhydrous
glucosel3.5gm.

All the contents were dissolved in (1 liter) of distilled
water and sterilized with an autoclave at 121 C° for 20
minutes and a pressure of 1.5 atmosphere, and a sterile
antibiotic was added to it, and placed in sterile bottles
and placed in the refrigerator at 4 C° until use.

The second method: The beans' cooking water was used,
and after filtering it with filter papers to dispose of the
large units, the autoclave was sterilized at 121 C° for 20
minutes at one pressure and a half atmosphere, and
antibiotics were added to it.NNN-medium was also
prepared and used for parasite development (as a
control) to compare the parasite growth results with the
new medium prepared. Fig (1).
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Figure (1): (A) A bottle contains the white beans
medium, and cooking water has been added to it in
place of the Lock solution, (B) contains white beans,

liquid medium, plus the Lock solution added to it, (C)
contains NNN-medium.

Leishmania parasite

L.donovani parasite in a Promastigote phase was
obtained from Baghdad University / Department of
Biology and cultivated on NNN-medium.

Parasite Cultivation in the new medium

To test the efficiency of the new medium, the parasite
was cultivated at a rate of (0.5ml) containing (1 x 103
cells / ml) as follows: The parasite was cultivated in 12
bottles containing white beans liquid medium, and 4ml
of cooking water was added to it instead of the Lock
solution. was added to it and considered as a control
group. The parasite numbers were calculated by using
the Hemocytometer in the culture after (2, 4, 6, 8, 10,
12, 14, 16, 18, 20) days, and to measure the viability of
the parasite cells cultured in the three mediums after (2,
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4, 6, 8, 10, 12, 14, 16, 18, 20) days by using the blue
Trypane stain according to the method of Merlen et al.
[9], and examined under the lens (40x) for an optical
microscope.

Statistical Analysis

The results were analyzed statistically using the SPSS
Version 16 statistical analysis program [21].

Results

White beans, which are available in the local market at
low prices and inexpensively, have been used in
preparing a new culture medium to grow anterior
flagella phase of the Leishmania parasite, and the
medium consists of two parts, the first is solid and
consists of beans, and in order to increase the efficiency
of the medium, dextrose and smeared blood were added
toit.

Modulation was also carried out in the liquid phase of
the medium; an oral irrigation solution was once used as
a substitute for Lock's solution, and it was compared
with the internationally used NNN-medium, the results
were good and close, the parasite continued to grow
well for more than 25 days, with good vitality, normal
shape, and without subculture.

The parasite numbers were calculated after (2, 4, 6, 8,
10, 12, 14, 16, 18, 20) days, and the results were as
shown in table (1), an increase in parasite numbers in
both mediums until reaching the highest increase in the
eighth day, the increase in parasite numbers for the new
beans medium was evident until it reached its highest
rate on the eighth day, reaching 1762.5 x10* cells / ml,
compared with the NNN medium, as it reached
2162.5x10% cells / ml, then, the parasite numbers began
to decrease with time until after 20 days they became
81.25x10* cells / ml and 118.75x10* cells / ml
respectively, and there were significant differences
between the two mediums at a significant level (p <
0.0001).As for the second part of the study, cooking ,
water was used instead of Lock's solution, and it gave
good results, but it did not last for more than ten days,
as the parasite numbers reached (10* x 318.7) cells / ml.
And even in the case of using Lock solution, globally, re-
cultivation is done every 6-8 days after cultivating the
parasite, in order to avoid contamination, and to
replenish the agricultural and nutritional content of the
parasite to obtain more numbers and greater vitality.
The viability of the parasite was also measured for the
same days using Trypan blue stain, as the viability of the
parasite was close to both mediums, for the beans
medium , the percentage of the viability was (88%) for
the beans medium and (90%) for the NNN-medium, then
the viability began to decrease with time until the
percentage of the viability reached (12% and 8%)
respectively after 20 days, and this is due to the
depletion of the nutrients needed by the parasite Table
(2).

As for the medium containing cooking water, the
percentage of the viability has reached on the tenth day
to (75%).

In this study, it was concluded that the possibility of
using white beans in the manufacture of the new
medium is highly efficient for the growth of the parasite,
and that the addition of smeared blood and dextrose
enhances the continuity of increasing the parasite
numbers and retaining its vitality for a period of more
than 20 days without the need to renew the culture
while preserving the natural parasite shape.
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Also, we note that the white beans medium is of high
efficiency and less contamination than the NNN-
medium, and this is due to several reasons, including
that the use of smeared blood led to the breakdown of
blood cells and became more easily used by the parasite,
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and putting fresh blood encourages contamination.
And it was noted through experience with an oral
irrigation solution that it is less contaminated than Lock's

solution.

Average parasite numbers during days (cells / ml) 1 x 10*

P Beans medium with cooking water Mean | Beans medium with irrigation solution | NNN- medium Meanzt SD Today
VALUE +SDN=6 Meanzt SD N=6 N=6
0.0001 393+37.8 525120.4 562.5+59.5 2
0.0001 631.3+85.5 1081.2+59.1 1575161.2 4
0.0001 868.8+23.9 1500+51.2 1718.7+68.8 6
0.0001 1006.9+171.2 1762.5+150.6 2162.5+87.7 8
0.0001 318.7+42.6 2012.8+105.9 2081.2+68.8 10
0.0001 00 1612.5+52.1 1656.2+119.7 12
0.0001 00 1250.3+88.9 1368.7+12.5 14
0.0001 0+0 525+35.5 581.3+31.5 16
0.0001 0+0 193.75+12.5 331.25+31.5 18
0.0001 0+0 81.25+31.5 118.75+42.6 20
0.0001 0.0001 0.0001 0.0001 P value

%The percentage of viability

Chi-square | Day | Day | Day | Day | Day | Day | Day | Day | Day | Da .
va?ue zoy 18y 16y 14y 12y 10y 8y ey 4y zy Medium Name
0.0001 12 45 60 | 74 | 85 | 90 | 96 | 94 | 92 | 90 N.N.N. medium
0.0001 8 40 58 | 70 | 80 | 88 | 96 | 94 | 92 | 90 Beans medium with irrigation solution
0.001 0 0 0 0 0 75 | 80 | 83 | 88 | 90 Beans medium with cooking water
NS NS | NS | NS | NS | NS | NS | NS | NS | NS Chi-square value

Discussion

In vitro standardized seeding of the elements of the
Leishmania genus is a beneficial path for yielding
quantity of parasites appropriate for diagnosis objectives
to supply preferable information of host-parasite
relations and for the definition of biologic and
immunologic properties of the parasite. One of the basic
aims of culturists has been to obtain the long-term
preservation of effective and dividing populations of
various Leishmania species. The various media evolved
over the past 90 years can be assorted in two main
classes: semi-solid biphasic media and liquid monophasic
media. Leishmania promastigotes were first grown on
diphasic blood agar (NNN) [11, 22]. which was afterward
enriched with bacteriologic additives such as brain heart
infusion: and is used today with different adjustments of
the liquid phase added to the solid one [23, 24]. These
undefined diphasic media are still used today for
acclimation and cultivation of Leishmania strains
immediately separated from both vertebrate and
invertebrate hosts [25]. A generally used host is the
Brain Heart Infusion partly supplemented with serum.
This host revelation a danger of pollution of the
recombinant product e.g. viruses or with prion proteins
responsible for bovine spongiform encephalopathy (BSE;
Mad Cow’s disease) [26].

Beans are rich in protein, carbohydrate, dietary fibre,
and are a perfect source of antioxidants, as well as
vitamins and minerals, all these compounds are
necessary for parasite growth [27, 28].

Many studies have been implemented to subedit a
culture host that composed of several compounds, while
bean seed agar by a few elements. Preparation of a
modern, host low cost, long term cultural host composed

of inexpensive, obtainable components, and the way of
preparation is easy, simple and fast, and does not
demand the addition of other materials such as serum.
Furthermore, maintaining the parasite in its form and
energy, this refers the availability of the substances
important for growth. Eventually, the way of preparation
in which the transformation is necessary, as the blood
was denatured with heat, and this decreases the
probability of infection with a virus that may be existent
in the blood.

Conclusion

The white beans can be use to prepare a new culture
medium for the growth of Leishmania parasite, it’s a high
efficiency and less contamination than the NNN-
medium, because considered as a source of many
minerals and more easily used by the parasite.
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