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ABSTRACT: The leaves dEalotropis procera were air dried, grounded and soaked with ethdrta. extracts obtained (29.79g,
CP1) was fractionated sequentially using aqueoubkanel with petroleum ether, chloroform and ethgétate respectively. The
residue of ethanol extract (marc) was extracteth WM HCI, basified and extracted with chloroformheEe were labeled as
CP1-01 to CP1-05 for the plant. Each of theseifsastwas phytochemically screened to detect thes@&secondary metabolite
present. The fractions obtained from the plant Wetmd to be selectively active against brine spriarvae. These fractions
were also subjected to antimalaria parasites bigaggactions CP1, CP1-04 and CP1-05 were fourmbtactive against tested
organisms, withCP1-04 being the most active. CPix84 further subjected to activity guided colummochatography that led
to the isolation of two pure compounds CP1-04-1 @fi-04-61. Compound CP1-04-61 was found to beaetgainst the
malaria parasite. This was further purified andjettied to qualitative and quantitative analysis.
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Introduction

Malaria is a vector-borne infectious diseasesed by protozoan parasites. It is wide spreacbpical and sub-
tropical regions including part of the American,jg\and Africa (Snow et al., 2005). Each year, ilses diseases in
approximately 515 million people and kills betwesre and three million people, majority of whom yguhildren
in sub-Saharan Africa (Snow et al., 2005). Adults kess likely to die from malaria, but still sufffom the
sickness (Adams, 2008). Infection often peaks dutire rainy season, and higher rates of bedriddekexs affect
the agricultural productivity of families, commue#, and nations (Newman, et al., 2008). This nmhbdalisease to
be associated with poverty and regarded as a rhajdrance to economic development (Joy et al., pdBgperts
estimate that the annual costs of malaria treatmedtlost in productivity due to malaria total beem $2 billion
and $3 billion in Africa (Newmaret al., 2008).

Malaria parasites are transmitted by femalepheles mosquitoes bite. The parasites multipthiwired blood
cells (RBC) causing symptoms that include anaemiaell as other general symptoms such as fevdts chausea,
and flu-like illness and in severe cases coma aathd(Joy et al., 2003). Malaria transmission camdauced by
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preventing mosquito’s bites with mosquito nets amgkct repellents and by mosquito control meassueh as
spraying insecticides inside houses and drainiagdshg water where mosquitoes lay their eggs.

Taking preventive drugs (both traditional arthodox drugs) can reduce risk of infection (Matyal, 2000).
Resistance acquired by the mosquito to insecticaled the parasite to drugs, has led to new thaet@apehallenges,
particularly in the treatment &. falciparum.

The plants have shown significant killing caipaagainst plasmodium parasites, these inclu@aschona tree,
Artemisia tree Artabotrys uncinatus (China: arteflene)Azadirachta indica (Asia: nimbolide) andrucea javanica
(China: terpenoids). Many more plants might havénaadarial potential (Ying and Yu-Lin, 1998). Thesearch
study reports on the active compounds prese@alotropis procera L responsible for its activity against malaria
parasite.

Materialsand Methods
Sample Collection

Leaves ofCalotropis procera were collected at Panshekara town, Kumbotso L&ma¥ernment Area on
September 22, 2007. The leaves were identifieleaDepartment of Biological Science, Bayero Uniitgr«ano
and with the help of keys (Aliyu, 2004).

Extraction and Fractionation

The air-dried sample (200g) was percolatedgu&thanol (1.3L) for a period of 10 days. Theragts were
drained and concentrated under reduced pressurg Rsitavapor (R110 at 40°C). The ethanol extract altowed
to dry and its weight was recorded. This was labele CP1 as Ethanol extra@srocera. Ethanol extract (10g)
was dissolved in 60% aqueous methanol (150ml, AgOM) and partitioned with petroleum ether (150ml),
chloroform (150ml) Ethyl acetate (150ml) sequettiahll fractions obtained were collected in weigttbeakers
and were labeled as CP1-1 to CP1-5 (Sofowora, 198% Residue obtained (marc) after extraction withanol
was repercolated with 5M Hydrochloric acid (5001al) the period of 3 days. Aqueous acid fractionagi#d was
basified with solution of sodium hydroxide and famhed with chloroform. The chloroform fraction waollected
in a weighted beaker (After evaporating excessrofdom using Rotavapor) (Djilani et al, 2006).

Column Chromatography of CP1-04

Five grams of the extract (CP1-04) was thghdy mixed with silica gel until it changed to amsticky
powder. It was then loaded to a silica gel coluh®8@; 62 x 2.5 cm). The column was run by elutiolyents of
increasing polarity as follows: petroleum ether -88), petroleum ether-chloroform (9:1), (8:2), (1:12:8),
chloroform, chloroform-ethyl acetate (1:1), (2:8thyl acetate, methanol. A varied quantity of tlodvents was
eluted and the eluant was collected in fractioll@®ml. They were allowed for complete evaporatibmoam
temperature. Weight and Thin Layer Chromatogramnalysis on pooled fraction were determined. Malari
parasite assaying was re-conducted on selectedesamp

Chemical Analysis

Plants extracts were phytochemically screensihg standard techniques for the qualitative diete of
Alkaloid, Flavanoids, Resins, Steroids, Sugars,nii@ and Saponins (El-olemy et al., 1994; Sofowd@84;
Evans, 1995).

Brine Shrimp Lethality Test (BST) Meyer, et al., (1982).

The fractions obtained from the two plantgeveubjected to the test for their activity agaiBsihe Shrimp
Larvae Artemia Salina). Artemia salina (leach) eggs (50mg) were added in a hatching ckamintaining ocean
sea salt water. The hatching chamber was kept unmdénflorescent bulb for 48 hours for the egghédch into
shrimp larvae. The fractions CP1-1 to CP1-5 (20meg)e separately dissolved in methanol (2ml) fromciwib00,
50, and 5ml of each solution was transferred imdds\corresponding to 1000, 100 and 10 mg/ml respdy. Each
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dosage was tested in triplicate. The vials (9 est fraction) and one control contain 500ml of satwere allowed
to evaporate to dryness in about 48 hours at remnpérature 4.5ml of ocean sea salt water was addeach vial.
The final volume of solution in each vial was ad@gsto 5ml with sea salt water immediately afteding the
shrimps 24 hours later, the number of survivingmsps at each dosage was counted and recordedefftaditly test
against Brine shrimp larvae (Artemia salina) weagied out. The Brine shrimp Test (BST) resultsexpressed in
LCso ng/ml values at 95% confidence interval.

Malaria Par asite Assay
Sourcing of Malaria Parasitesfor the Assay

Haematology Department, Muhammad Abdullahis&/&pecialist Hospital, Kano provide clinical blood
samples containing heavy parasitaemidl@smodium falciparum. Venous blood from patients recommended for
malaria parasites test (MP test) was carried dagusml| disposable plastic syringes and needles#B®20 SWG).
The samples were immediately transferred into K3FERlisposable plastic sample bottles with tighttied plastic
corks and mixed thoroughly and then transportedht® Microbiology laboratory at Bayero University &
thermoflask containing water maintained at 4°Ceamonstrated by Dacie (1968).

Preparation of Plasmodium falciparum Culture Medium

Venous blood (2ml) from the main vein of vehitealthy rabbits pinnae was withdrawn using aadiaple 5ml
syringe (BD 205 WG). This was defibrinated by aliogvit to settle for at least one hour (Dacie amravls, 1968).
The defribranated blood was centrifuged at 1500mm\ing spectre merlin centrifuge for 10minutes ahd t
supernatant layer was collected in a sterilizecetuthe sediment was further centrifuged at 1500fpmfive
minutes, and the supernatant layer was added tdiritietest tube. The sediments were discardedthadserum
collected was supplemented with the salt of RPMIQLGedium (KCI 5.37mM, NaCl 10.27mM, MgS04 4.00 mM,
NaHPO4 17.73mM, Ca(NO3)2 0.42mM, NaHCO3 2.5mM, ghatose 11.0 mM. (BDH Itd, UK) as demonstrate
by Devo et al (1985). The medium was sterilized@yg/ml gentamicin sulphate (Trager, 1982).

In Vitro Assay of the Activity of the Extractson Plasmodium falciparum Culture

A 0.1ml of tested solution as 0.2ml of thdtuie medium were added into a tube containing 0.4im5%
parasitaemia erythrocytes and mixed thoroughly. Ekasitivity of the parasites to the tested fratiovas
determined microscopically after incubation for &4d 48 hours at 37°C.The incubation was undertakegtass
bell jar containing a lighted candle to ensurestheply of required quantity of CO2 (about 5% 02, @8 and about
93% nitrogen gas as demonstrated by Mukhtar ¢2@06).

Deter mination of the Activity

At the end of the incubation periods 24 a®dhéurs, a drop of a thoroughly mixed aliquot oé ttulture
medium was smeared on microscopic slides and stdigeGiemsa’s staining techniques. The mean nurober
erythrocytes appearing as blue discoid cells coimgilife rings of the parasite (that appeared patk) was
estimated and the average percentage eliminatidheébgamples was determined. The activity of teeetesamples
was calculated as the percentage elimination ofptrasites after incubation period — 24 and 48 $yausing the
formula below:

N
%A=

N % 100

Where, %A = Percentage activity of the extracts
N = Total number of cleared RBC, Nx = Total numbgparasitized RBC
Note: RBC = Red Blood Cells (Muktar et al., 2006.)
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Results and Discussion

The various extracts/fractions and the phygogical of Calotropis procera and their weights were shown in
Table 1. The phytochemical screening result shaedlistribution of the presence of secondary naditais in the
extracts. The ethanol extract (CP1) have shownptiesence of alkaloid, flavonoids, resins, saponiaducing
sugars, steroids and tannins. They were reflectélde other fractions, such that resins and sapapeared in all
the fractions, steroids were presence in CP1-01,-@R CP1-03, CP1-04 and CP1-05, while sugars andiris
reflected in CP1-02 and CP1-04. CP2 and CP1-04 sti@lkaloid present only.

Table 1: Weight of various fractions and PhytoclexhConstituents ofal otropis procera leaf extracts

Fractions Weight (g) Secondary metabolites Present

CP1 29.79 Alkaloid, Reducing sugar, Resins, stetdidnnins, Flavonoid.
CP1-01 1.50 Resins, Steroids, saponins

CP1-02 1.80 Reducing sugar, Steroids, TanninspRlaid, Saponins.
CP1-03 0.87 Resins, Steroids, Saponins.

CP1-04 1.90 Alkaloid, Reducing sugar, Resins, Steroids, Tanriaponins.
CP1-05 1.00 Reducing sugar, Steroid, Resins, Flavonoid, sagonin

Key: CP1=crude 95% ethanol extract, CP1-01= n-hexswluble fraction, CP1-02= chloroform soluble fiae, CP1-03=
ethylacetate soluble fraction, CP1-04= methanaltgelfraction and CP1-05= water soluble fraction.

Table 2 showed that all extracts obtainedhftbe plant exhibit activity for all the fractiotssted with CP1-05
(LCs0 ng/ml value = 3.46 (10.53 — 0.08)) being most activeong the fractions followed by CP1-04 @&alue =
452 (12.85 - 0.19). It is also observed thataittévity for Calotropis procera against Brine shrimp larvae increases
with increasing polarity of solvent with the exdeptof ethyl acetate fraction.

Table 2: Brine Shrimp Lethality values of leaf exits ofCalotropis procera

Fraction LGo(png/ml)

CP1 7.12 (16.60 — 0.96)
CP1-01 13.74 (23.73 - 6.02)
CP1-02 12.83 (23.47 - 4.72)
CP1-03 13.48 (25.40 - 9.72)
CP1-04 4,52 (12.85-0.19)
CP1-05 3.46 (10.53 — 0.08)

Key: CP1=crude 95% ethanol extract, CP1-01= n-hexswluble fraction, CP1-02= chloroform soluble fime, CP1-03=
ethylacetate soluble fraction, CP1-04= methanaltdelfraction and CP1-05= water soluble fraction.

The results of antimalaria activity of the extraate shown in Table 4. Fraction CP1 has demondteatemarkable activity at all
concentrations. The most interesting anti-plasmadtavity was obtained with CP1-04, in which thecroscopic examination of
Giemsa's stained slides for the fraction at 5008lighowed a serious absence of the parasite &tbodrs. These observations
suggest that the activity of the extract may betoytic for P. falciparum, thereby inhibiting thefevelopment. MP test result on
CP1 has shown activity of almost 50% eliminatiortha parasite, whereas the fractions CP1-04 and0SHiave about 57.1%
and 53.6% elimination of the parasite respectiyafter 48 hours at 5000ug/ml).
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Table 3: Antimalaria activity dfeaf extracts of Calotropis procera

Fractions Concentrations  Average 1% Day 2% Day Overall Percentage

(ng/ml) Number of Average (%)

parasite per number of Elimination

field before parasite after of parasite at

Incubation 48 Hours the End of

Incubation
Control 28 28 28 28 0
CP1 1000 22 21 215 25.0
2000 28 14 14 14.0 50.0
5000 14 14 14.0 50.0
CP1-01 1000 25 24 24.5 14.3
2000 28 19 18 18.5 33.9
5000 17 17 17.0 39.3
CP1-02 1000 20 20 20.0 28.6
2000 28 19 18 18.5 33.9
5000 16 15 15.5 44.4
CP1-03 1000 23 23 23.0 17.9
2000 28 20 20 20.0 28.6
5000 14 14 14.0 50.0
CP1-04 1000 16 15 15.5 44.4
2000 28 15 14 14.5 48.2
5000 13 12 12.5 57.1
CP1-05 1000 21 21 21.0 25.0
2000 28 20 20 20.0 28.6
5000 13 13 13.0 53.6

Key: CPl=crude 95% ethanol extract, CP1-01= n-hexsoiuble fraction, CP1-02= chloroform soluble fiae, CP1-03=
ethylacetate soluble fraction, CP1-04= methanaltgelfraction and CP1-05= water soluble fraction.

In Table 4, column fractions CP1-04-28 and©R-61 have shown the highest activity; the latas obtained
in an appreciable quantity for spectral analysi®{@4-61: a white crystalline compound; 0.14g; RE67;
1HNMR = 5.4, 5.2 ppm; 13CNMR = 72.05, 140.99, 1Z1ppm; IR = 3246, 1667, 2919 cm-1) was found to be
most active against malaria parasite, (83.65% dftdnours at 500(ig/ml) and it melts between 139°C-141°C. The
qualitative and quantitative analysis of this fractrevealed the presence of carbon (36.25%), lymrd62.50%)
and oxygen (1.25%). The percentage compositiorkgfien shows that it is a mono oxygenated compoWtdle
CP1-04-5 and CP1-04-76 exhibited weak activity mgfathe parasite; 22.69% and 38.74% after 48 hdorghe
respective fractions.
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Table 4: Antimalaria Activity of the Column Fraatis CP1-04-1, CP1-04-5, CP1-04-33, CP1-04-54, CPG40dnd
CP1-04-72

Fractions Per centage Elimination of Malaria Parasite
by Fractions at 5,000 pg/ml

CP1-04-1 62.30%
CP1-04-5 22.69%
CP1-04-28 83.54%
CP1-04-49 55.00%
CP1-04-61 83.65%
CP1-04-76 38.74%
Conclusion

Conclusively, this work provides a scientific bafis usingCalotropis procera as antimalaria plant. The fraction
CP1-02 led to isolation of active white crystallic@mpound.
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