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ABSTRACT
Article Info: ¢ [OT9TEE Malaria is one of the most important parasitic diseases and one of the important health issues
Received: 03 Jan 2021 especially in tropical and subtropical countries. The importance of this disease is due to its high preva-
Accepted: 28 Feb 2021 lence and mortality, as well as drug resistance and side effects of common drugs used for its treatment.
Available Online:01Apr2021  :  Snake venom is a complex mixture of active pharmaceutical ingredients. The present study aims to in-
5 vestigate the anti-Plasmodium falciparum activity of the purified fractions isolated from the venom of
Iranian cobra snake (Naja Naja Oxiana) by real-time Polymerase Chain Reaction (PCR) method.
The importance of this disease is due to its high prevalence, significant mortality, as well as drug resis-
tance and, side effects of current drugs in treatment. Venom is a complex mixture of active pharmaceuti-
cal ingredients. The purpose of this study was to investigate the anti-Plasmodium falciparum activity of
: the purified fraction of Iranian cobra snake venom by Real -time PCR.
Keywords: VIETIRRE After preparation and purification of lyophilized venom for determining the parasitic load, differ-
Plasmodium © entfractions obtained from the venom of Naja Naja Oxiana put in different plates adjacent to Plasmodium
falciparum, Inhibi- falciparum (3D7) strain in the ring stage. The degree of parasitemia was determined by real-time PCR.
tory concentration Finally, the effective fraction with anti-malaria properties was identified.
50, Snake venom, I The active fraction with a half maximal inhibitory concentration of 0.026 pug/mL was the most ef-
Malaria, Real-time : fective fraction on Plasmodium falciparum in vitro (P<0.001).
Polymerase Chain The active fraction of Naja Naja Oxiana venom at the mentioned concentration has anti-
Reaction (PCR) © malaria effect. This results can motivate the continuation of further research in this field.
Extended Abstract medications. However, the prevalence of Plasmodium fal-
ciparum strains that are resistant to standard drugs such as
1. Introduction chloroquine has increased in many parts of the world. In
recent years, one of the main causes of death from malaria
alaria mortality has dropped worldwide has been reported to be increased drug resistance; hence,
due to the worldwide malaria eradica- scientists are looking for new drugs to control the disease.
tion program and the use of artemisinin-
based combination therapy and some
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Figure 1. Standard curve of 18s rRNA gene synthesized in vitro

With the advancement of medical science and related
sciences, many studies have been conducted on the chemi-
cal properties of various toxins. Today, snake venom can
be used to prepare various drugs, serums and vaccines. In
recent years, researchers have been investigated the prop-
erties of snake venoms for increasing the drug resistance
to Plasmodium falciparum. Their results have shown that
the venom of Bothrops asper snake and South American
rattlesnake have cell penetrating, antifungal and antipara-
sitic properties. Iranian cobra (Naja Naja Oxiana) is a snake
from the family Elapidae that is found in large areas in
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northeastern Iran. The aim of this study was to investigate
the anti-malaria effect (in the ring stage) of the active frac-
tion isolated from Iranian cobra venom by determining the
parasitic load using Real-time PCR.

2. Materials and Methods

After determining the effective dose of active fraction,
the materials were first mixed slowly and on ice with a
sampler in two vials of 0.2 cc. For all primers used in the
Real-time PCR, 10% stocks were prepared from the initial
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Figure 2. Standard curve of synthesized 18s rRNA gene and samples extracted from Plasmodium falciparum in culture medium

adjacent to active fraction for IC50 testing in vitro
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Figure 3. Melting curve of 18s rRNA gene synthesized in vitro

stock of 100 ul and then the required volumes of primers
were added to 15 pL of PCR reaction. There were 15 ng
samples in each pL. of DNA. After a spin of 5 seconds, we
finally transferred the strips to the Real-time PCR device
to operate under the determined settings. In this method,
a DNA sample with a specific concentration was used to
draw a standard curve. The standard DNA concentration
was determined with a 260-nm spectrophotometer and then
converted to the number of copies based on the molecular
weight of the sample. The 18s rRNA gene was sequenced

Figure 4. Amplification curve of 18s rRNA gene synthesized for IC50 testing in vitro
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and then sent to Takapouzist company for synthesis. After
synthesis, serial dilution was prepared from the standard
samples and placed in real-time PCR device with the target
sample. Using the Ct (Threshold Cycle) value for each dilu-
tion, we drawed a curve in which X axis showed the dilu-
tion or the number of copies of the gene and Y represented
the expected Ct value. The length of the gene sequence was
234 bp. When the lyophilized state was liquefied by add-
ing 100 p 1 of injected distilled water, its concentration was
measured with a nanodrop.
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Figure 5. Determination of IC50 value of active fractions obtained from ion exchange chromatography using Real-time PCR

method

3. Results

For quantitative analysis of gene expression, information
obtained from 18 s IRNA gene expression was synthesized
and cloned with the results of the standard curve of 18s rRNA
gene and normalized in PUC57. With the help of amplifica-
tion diagrams, the CT value of the samples was determined,
and the presence of non-specific products and primer dimers
was determined with the help of melting curve. Figures 1,
2,3, 4, and 5 plot the standard, amplification, and melting
curves of the 18s rRNA gene. They showed the specificity of
real-time PCR conditions for this gene.

4. Conclusion

The obtained results showed that the anti-Plasmodium ef-
fect of the active fraction of snake venom is quite appar-
ent. These promising results motivate further research in this
area; Therefore, according to the obtained results, it will not
be far-fetched to develop new effective antimalarial drugs
after systematic research in this field.
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