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ABSTRACT

The susceptibility of Plasmodium falciparum to Artesunate, Amalar and Chloroquine was evaluated by monitoring
for schizont formation. Blood samples were collected from five asymptomatic patients within the age bracket of 18
and 26, who are students of Anambra State University Uli, in the month of July. The number of parasites observed
in each sample using microscopic technique and Giemsa stain are 120,132,116,25, and 47 for samples A,B,C,D, and
E respectively. All the parasites were till in their trophozoite stage with their characteristic double chromatin dots.
The parasite density was estimated to be 6000, 6500, 6000, 1500, and 2500 for samples A, B, C, D, and E
respectively. Antimalaria susceptibility testing by schizont maturation inhibition technique revealed the number of
schizonts found in the two different dilutions of the three drugs applied. In the first dilution which was 50mg of drug
in 0.5ml distilled water, the valueswere 5, 3, 3, 0, and 1 for samples A, B, C, D, and E respectively for Chloroquine.
For Amalar, the values were2, 2, 3, 0, and O for samples A, B, C, D, and E respectively. For Artesunate the values
were 1, 0, 1, 0, and O for samples A, B, C, D, and E respectively. For the control, the values were 10, 8, 10, 2, and 3
for samples A, B, C, D, and E respectively. the second dilution which was 25,mg of drug in 0.5ml of distilled water,
a number of 7,6, 4, 1 and 2 schizonts were observed in samples A, B, C, G and E respectively for chloroquine. For
Amalar, the numbers of schizonts observed were 5, 5, 4, none and 1 foe samples A, B, C, D and E respectively, and
for Aztesunate, the numbers were 1,3, 2, non and none for samples A, B, C, D and E respectively. From the results
obtained, it inferred that Plasmodium faciparum is susceptible to Artesunate. Amalar and Chloroquine and that
Artesunate is best in the treatment of 1 falciparum, followed by Amalar while Chloroquineis offered just good.
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INTRODUCTION

Plasmodium parasite, the causative agent of malaria [1] &g a major problem in the entire world. It hasrbe
one of the greatest burdens of mankind especialtiie tropics from South America to the Indian penla, with a
mortality rate that is unequalled by other emergiiigpases [2]. There are four speciedlaismodium, they are
falciparum, ovale, malariae, and vivax. All of these cause malaria b& falciparum is more dangerous than
others[2]. The control or eradication of malaria leen very difficult to achieve mainly becauseythave ability
for resistance to chemoprophylatic and chemothertapeagents [3]. Over the past decades, reporte hav
documented the emergence of P.vivax that is resigta chloroquine. The first case of P.vivax resise to
chloroquine was reported in Papua New Guinea irD188rther cases were reported in India, Indon&siajland
as well as South America [4]. It is therefore intpat to conduct a susceptibililty testing of a stdd Plasmodium
species to some antimalaria drugs for the effentigs of treatment of the infectid®. falciparum is the species of
choice because it is more prevalent in Nigeria tthenother species; secondly, it can be effectieelyivated in
vitro [5]. The aim of this work therefore, is totdamine the susceptibility d®. falciparum to Artesunate, Amalar,
and Chloroquine using two different concentratiohthese drugs.
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MATERIALS AND METHODS

Collection of samples

Three milliliters (3mls) of blood was collected findfive asymptomatic patients and was placed indxttontaining
EDTA (Ethylene Diamine Tetra Acetic acid) anticokgu reagents. The patients were the students afriina
State University, Uli with age range between 18 a6dyears. They had no history of antimalarial dinigke 2
weeks before the collection of the venous bloodpasnas this might affect the results. The study gaaried out in
the month of July when there is increase in thelbmemof mosquito bites leading to increased panasae

Identification of parasite species
The parasite species were identified by prepatiigktand thin blood films on microscope slides gsihe Giemsa
staining techniques as was described by [ 6 ].

For thick films, two drops of blood were droppedtfee center of a clean grease-free microscope widever an
area of 15mm in diameter. The smears were alloweairtdry after which they were flooded with 120%e@sa
stain. They were allowed to stay for 10 minuteobethe stains were washed off with water. Thektfilms were

used to detect the presence of malaria parasitd®iblood samples. Parasite species, morpholodyarasitemia
were also assessed by the microscopic examinafitmeahin films which were also done with the 1@iemsa
stain. The microscopic examination of the thin &lrwas done using the oil immersion objective 1eb80k

objective).

The following are the microscopic featuresRoffalciparum stages or forms which are used for its identifarats
was described by [7]and [ 6]

(1) Trophozoites: These consist of small rings and occasionally largays in heavy infections. They often have
double chromatin dots and may lie on red bloodmelnbranes (i.e. accole forms).

(2) Schizonts: These are only seen occasionally in severe infestimd they consist of 2 or 4 merozoites. They may
be pigmented.

(3) Gametocytes: are banana shaped and rounded forms may be ddersitiry slowly.

For the preparation of thin films, a drop of blopldced on the glass slides and was spread alongdd of the
cover slip which served as a spreader. The filmsevadowed to air-dry and stained with 10% Giemisans was
allowed to stay for 10 minutes before it was wasbh#dwvith water. The thin films were used for madetailed
morphological analysis, species differentiation #reldetermination of parasite density.

Counting parasite numbers

The number of parasites present in each of the leanwere estimated from the thin films preparechgighe
Giemsa staining technique. The slides were mountethe microscope stage and each of the samplesiexasd
through ten high power fields. The total numbepafasites in the ten high power fields (HPF) werented and
divided by the average number of parasites ingaatple of blood.

Average number of parasites in sample =
Total number of parasites in the ten HPF
Number of fields viewed (ten)

Estimation of Parasite Density
The parasite density in ach of the sample wasddsermined by multiplying the average number ofpies in the
sample by a factor of 500. The factor of 500 wappsed by [8]and [ 9].

Antimalarial Drug Susceptibility Assay

The following drugs were assessed for their inovitntimicrobial actions on tielasmodium species isolated. They
are artesunate (dihydroartemisinin duccinate), amalar (sulfadoxine and pyrimethamame) chloroquine. These
drugs were purchased from the shelf (pharmacy stdree names of the manufacturing companies wetiehedd.
Stock solutions of the antimalarial drugs were pred. The drugs were made to be of equal concimtsabf
100mg/ml by dissolving in the appropriate amountlistilled water. 50mg (1 tablet) of artesunate @W&ssolved in
0.5ml of the distilled water, 250mg of chloroquimas dissolved n 2.5ml of the distilled water whsi25mg of
amalar as dissolved in 5.25ml of distilled watehne¥ were allowed to dissolve and the suspensiome algaken
thoroughly to get homogenous solutions.
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Two-fold serial dilutions of each of the drug susgien were prepared by adding 1ml of the susperiatonlml of
distilled water in the first test tube, from thesfitube, 1ml of the solution was taken and addeulthe second tube
already containing 1ml of distilled water. Thigdisne to the fifth tube for all the drugs.

The method used for the in vitro susceptibilityt tess the schizont maturation inhibition technigiesmodium
falciparum infected blood samples were centrifuged at 2080@lutions per minute (2000 rpm) for five minutes.
After centrifugation, the plasma and buffy coatulocyte interface) were discarded and 0.2ml ofptheked red
blood cells was dispensed into thirteen test tufieseach of the samples. The tubes contained difter
concentrations of the drugs in duplicates. A cdrtube without drugs) was set up for each of thegles. 1ml of
the physiological saline prepared was dispenseam éach of the tubes. This was done because théopdyisal
saline contains the same concentration of solwtethea body fluid. After addition, lids were placeder the tubes
and the tubes were shaken gently to dissolve thgsdiThe samples were incubated &C3fr 42 hours. At the end
of incubation, thick and thin blood films were pagpd from the samples in each well (tube) includhmgse of the

controls. The number of schizonts or gametocytethéncontrol tubes was compared with that in theotubes
containing different concentrations of the antimialadrugs.

RESULTS AND DISCUSSION

Table 1: The number of parasites observed in the saples

Sample  Total number of parasites Number of fieldsiewed Average number of parasites in the sample

A 120 10 12
B 132 10 13
C 116 10 12
D 25 10 3
E 47 10 5

This is the result of parasite number estimation

The number of parasites observed in each of th@lsarmre shown in the table below.

Table 2: The parasite density of each sample

Sample Average number of parasites per HPF  Multipliation factor  Parasite density

A 12 500 6000
B 13 500 6500
c 12 500 6000
D 3 1500

E 5 500 2500

This is the result of parasite density estimation.

All the parasites seen sere still at their troplitezor ring stages with their characteristic doutheomatin dots.

Table 3: The number of schizonts found in the contsl samples

Control Sample  Number of schizonts counted

mooOw>
=
N

This is the number of Schizonts in the control skasp

The tables below show the number of schizonts faarttie different concentrations of the anitmaladiaugs after
the in- vitro susceptibility testing.

Table 4: Thenumber of schizonts found in the first dilution ofthe antimalarial drugs

Sample  Chloroquine  Amalar  Artesunate

A 5 2 1

B 3 2 None
C 3 3 1

D None None None
E 1 None None
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This is the result of Schizonts number found inG8eng/ml of the Drugs

Table 5: The number of schizonts found in the secaidilutions (25mg/ml)

Sample  Chloroquine  Amalar  Artesunate

A 7 5 1
B 6 5 3
C 4 4 2
D 1 None None
E 2 1 None

This is the result of Schizont number in 25mg/mthaf drugs

For the matured forms of the parasites, both th&saots and the gametocytes were counted sincsctiizont stage
is not easily seen in peripheral blood except eviggparasitemia levels.

The thick and thin blood films prepared and vieweugh the microscope revealed tRatfalciparum has high
prevalence in this part. The numberPoffalciparuim observed in each blood sample are shown in TabBhadws
that the parasite has a high prevalence in thisgfathe Country more than the other specie®laémodium that
infect humans. This agree with the findings of []Mtho studied the prevalence of malaria parasiesmiong blood
donors in Owerri, Imo State NigeriR. falciparum is indeed the prevalent parasite in the area beddiesmethod
by which it was isolated, [ 6 ] is not specific fbalone but also reveals all types of the pagasitat may be inn the
blood sample. The sampling and the examinatiopl@smodium spp was done in the month of July, whese is
increase in the number of mosquito bites leadinghtoeased parasitemia. At the time of this sangptio, the
students were asymptomatic yet the results indicatesence of the parasites in the magnitude obdefVhis
indicate thaP. falciparumin endemic in this part of the Country. The paraditnsities in each of the blood samples
are presented on Table 2. This shows the seriosigrignalaria activity in the people of this coundnyd requires a
very drastic approach towards eradicating the ftaraShe parasites in the control tubes. Table 3chviwere
suspended in the physiological saline all natuedliZrom the ring or trophozoite forms to the schizsoor
gametocyte forms. This indicates that the physicklgsalime is a good medium for the growth in witsf the
parasites. Expectedly too, careless exposure adraquaterials in homes would constitute favouratabitat for
mosquitoes leading to infection subsequently.

The susceptibility testing using Artesunate, Amaliad Chloroquine are presented on Table 4 and &y $how that
the three drugs had antimalaric or inhibitory effea the parasites. However, Artesunate is showthéomost

effective followed by Amalar and lastly chloroquinghe result in Table 4 is a presentation of tHeatfof 50mg

each of the drugs per ml of distilled water. Artestie completely inhibited the parasite in sampl®Band E. their
average number in these samples were 13, 3, amdsarples B, D, and E respectively. This showsAlgsunate
is very effective. The result on Table 5 shows thatArtesunate at 25mg per ml of distilled watdibited all the

parasites in samples D and E while it reduced #ragites in sample B to 3. This shows that incietasacentration
of the drug is necessary for desired positive &ffeness in the treatment of the infection. It ireplthat the drugs
inhibited the maturation of the trophotozoite te #thizont stage. Since in the control Table 3patrall the initial

trophozoites grew to the schizonts and gametocyies least inhibitory effect of chloroquine on therasites could
be associated with the development of resistancéhéyparasite. This is in agreement with Katzur@72who

pointed out that the parasite have developed soeshamisms on their membranes which help them tou@stthe

chloroquine molecules out of their cell surface.

CONCLUSION

In conclusion, all drugs studied, Artesunate, Amalad Chloroquine have inhibitory effect &h falciparum.
Effectiveness of the drugs improved with higher acamirations of the drugs. Artesunate, showed Ildsbition
followed by Amarlar and the least was Chloroquine.
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