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 ABSTRACT 

The in vitro antimalarial activity against Plasmodium falciparum K1 of the four 

extracts from the stem of Picrasma javanica Bl, that is, water, methanol, chloroform 

and hexane were studied using a modification of the [
3
H]hypoxanthine incorporation 

method. It was found the chloroform and hexane extracts showed in vitro antimalarial 

activity with IC50 of 21.6 g/ml and 33.2 21.6 g/ml, respectively. While, the 

methanol and water extracts were inactive against parasite. In addition, the methanol 

extract of leave showed the activity against P. falciparum K1 with IC50 of 21.7 

g/mL. Chemical constituent investigations of stem and leave of this medicinal plant 

may bring to the new lead structures for developing new antimalarial drugs. 
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INTRODUCTION 

Antimalarial drug resistance has emerged as one of the greatest challenges facing malaria 

control today. Resistance to antimalarial drugs has been described for two of the four species 

of malaria parasite that naturally infect humans, Plasmodium falciparum and Plasmodium 

vivax. P falciparum has developed resistance to nearly all antimalarials in current use, 

although the geographical distribution of resistance to any single antimalarial drugs varies 

greatly. P. vivax infection acquired in some areas has been shown to be resistant to 

chloroquine and/or primaquine (WHO, 2001). Chinese scientists have been succeeding to 

develop the new class antimalarial drugs, artemisinin and its derivatives, from the herb 

“Qinghao”. This herb have been used in traditional Chinese medicine a long time ago (Tu, 

2016 ). However, Resistance to artemisinin derivatives (ARTs) in malaria disease is currently 

defined as a delayed parasite clearance following artemisinin combined therapy (ACT). 

Although ACT is still widely effective, the first evidence of artemisinin resistance was 

described in 2009 in Southeast Asia (Dondorp et al., 2009). Since then, resistance to ARTs / 

ACT has been monitored showing an increasing trend. The demonstrated resistance to all 

drugs that are currently associated to ART, the ambiguous finding that ART resistance is 

observed only in presence of resistance to the partner drug, the lack of a mechanistic rationale 

to choose the partner drugs and the lack of markers with known specificity and sensitivity to 

monitor ART resistance, represent the most worrisome issues (Pantaleo et al., 2015). These 

are indicating that the new candidate antimalarial drugs shall be developed immediately. 

The bark of medicinal plant Picrasma javanica Bl. was reputedly used for the treatment of 

malaria in the traditional medicine in Myanmar, Indonesia and Thailand (Old Style Doctor 
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Association, 1962). In 1942, during the II World War, 36 recipes of Thai Folk Medicine were 

used for treatment of either faciparum- or vivax infected soldiers by Dr. Ketsusinh (1948). 

Pavanand et al. (1988) demonstrated that the chloroform extract of the bark possessed the 

high level of in vitro antimalarial activity against P. falciparum asexual stage. Further 

isolation and purification of the chloroform extract resulted in the identification of two pure 

alkaloids in the class of 1-substituted-4-oxygenated--carbolines, 4-methoxy-1-vinyl--

carboline and 6-hydroxy-4-methoxy-1-vinyl--carboline. The first compound was effective 

against P. falciparum isolates with mean IC50 of 2.4 g/ml, while the second one showed 

mean IC50 of 3.2 g/ml. 

Saiin et al. (2003) reported that the in vitro antimalarial activities against P. falciparum K1 of 

four extracts from the stembark of P. javanica; ie water, methanol, chloroform and hexane 

extracts were studied using a modification of the [
3
H]hypoxanthine incorporation method. It 

was found that the hexane extract showed in vitro antimalarial activity with IC50 of 3.3 

microg/ml. The extract was further fractionated using quick column chromatography, 

resulting in ten fractions. Fraction V was the most effective against P. falciparum K1 with 

IC50 of 4.4 microg/ml. Further isolation of fraction V using a column chromatographic 

technique provided six fractions. According to 
1
H- and 

13
C-NMR spectra, it could be 

concluded that the major compound in fraction V-3 was -sitosterol. Unfortunately, the 

antimalarial activity of -sitosterol could not be determined because of its low solubility in 

dimethyl sulfoxide. In addition, Saiin et al. (2016) reported the results of isolation and in vitro 

antimalarial activity against P. falciparum K1 of chloroform extract from Thai P. javanica 

stem bark. It was found that 4-methoxy-1-vinyl--carboline and its transformed product 1-

ethyl-4-methoxy--carboline play a role for antimalarial activity of P. javanica. 

 

4-methoxy-1-vinyl--carboline: R1 = CH=CH2, R6 = H 

6-hydroxy-4-methoxy-1-vinyl--carboline: R1 = CH=CH2, R6 = OH 

1-ethyl-4-methoxy--carboline: R1 = CH2CH3, R6 = H 

Figure 1 Chemical structure of 1-substituted-4-oxygenated--carbolines 

This is the first time to report the in vitro antimalarial activity of P. javanica stem extract. 

MATERIALS AND METHODS 

Plant Material 

Stem of P. javanica was collected from Queen Sirikit Botanical Garden, Chiang Mai, 

Thailand in July 2000, and was identified by comparing with the references deposited there, 

and at Faculty of Pharmacy, Chiang Mai University, Thailand. 
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Preparation of crude extracts from P. javanica stembark 

About 100 g of dried ground P. javanica stem were separately macerated in 600 ml methanol, 

chloroform and hexane for three days or boiled with 1.5 L of water for 10 hours. Then, they 

were filtered and evaporated to dryness under reduced pressure. The residue plant materials 

were extracted again using the same process. The second extracts were pooled together with 

the first corresponding extractes. 

In vitro antimalarial activity test 

The antimalarial activity of extracts against P. falciparum K1 infected red cell was measured 

by using the [
3
H]hypoxanthine incorporation method reported by Desjardins et al. (1979) and 

modified by Kamchonwongpaisan et al. (1995). Briefly, extract was dissolved in dimethyl 

sulfoxide and diluted with the culture medium to the required concentration. A mixture of 25 

L of the medium containing a sample and 200 L of 1.5 % cell suspension with 1-2 % 

parasitemia at ring stage was cultured for 24 h, after which 25 L of 0.25 Ci 

[
3
H]hypoxanthine was added. After addition at 18 h in culture, the cells were harvested onto 

glass-fiber filters (Unifilter


, Packard, USA). The filters were air-dried and 20 L liquid 

scintillation fluid (Microscint, Packard) was added. The radioactivity on the filters was then 

measured using a microplate scintillation counter (Topcount, Packard, USA). The IC50s, the 

concentrations required for 50 % reduction of the radioactivity as compared to control 

without the sample, of the sample against these infected cells were obtained from dose-

response curves. 

RESULTS AND DISCUSSIONS 

 In vitro antimalarial activity of P. javanica stem extracts 

The four crude extracts of P. javanica stem were tested for in vitro antimalarial activities 

against P. falciparum K1 by using the [3H]hypoxanthine incorporation method. The 

chloroform extract of stem showed the activity against P. falciparum K1 with IC50 of 21.6 

g/mL (Table 1), which was comparable to that of the chloroform extract of stembark (IC50 

of 20.0 g/mL (Saiin et al., 2003). Interestingly, the methanol extract of stem was inactive 

against P. falciparum K1, while the methanol extract of stembark and leave showed the 

activity against P. falciparum K1 with IC50 of 22.1 g/mL and 21.7 g/mL, repectively 

(Table 2). 

Table 1. Crude extracts obtained from P. javanica stem and their antimalarial activities against 

P. falciparum K1. 

Crude extracts Weight (g) % yield 
IC50 against 

P. falciparum K1 (g/ml) 

Methanol crude extract 1.634 1.35 Inactive 

Chloroform crude extract 0.254 0.24 21.6 

n-Hexane crude extract 0.157 0.15 33.2 

Water crude extract 3.819 3.42 Inactive 
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Table 2. Comparision the antimalarial activities against P. falciparum K1 of the methanol 

extract of P. javanica stem, stembark, and leave 

Part used 
Weight of crude 

extract (g) 
% yield 

IC50 against 
P. falciparum K1 (g/ml) 

Stem 1.634 1.35 Inactive 

Stembark* 3.674 2.84 22.1 

Leave** no record no record 21.7 

* Saiin et al. (2003) 

**preparation of crude extract and antimalarial activity test performed in the same method 

with stem 

Although, sixteen indo-type-alkaloids were reported for P. javanica, only Javacarboline was 

purified from the stem of this plant (Johns et al., 1970, Arbain and Sargent, 1987, Ohmoto et 

al., 1987, Pavanand et al., 1988, Yoshikawa et al., 1993, Koike et al., 1994, Saiin et al., 

2016). Koike et al. (1994) studied the chemical constituent of stem of P. javanica and 

reported the new compound, Javacarboline. The indo-type-alkaloid, Javacarboline that 

contain the -carboline moiety may respond for the antimalarial activity of P. javanica stem 

extract in the same manner with other -carbolines as reported by Takasu et al. (2004 and 

2005). The purposed mechamism of action of -carbolines as antimalarial agents based on π-

Delocalized Lipophilic Cations (Takasu, 2016). In another hand, there may be other indo-

type-alkaloids played the role for antimalarial activity of the stem of P javanica. 

    

Figure 2 Chemical structure of Javacarboline 

 

In vitro antimalarial activity of P. javanica leave extract 

In addition, the antimalarial activity of the methanol extract of the leave corresponded with 

the result of Indonesia P javanica. In that study, P. javanica extracts was tested for 

antimalarial against rodent plasmodium, Plasmodium berghei in single dose (20 mg/kg BW). 

The results showed that stembark and leave extracts decrease parasitemia 73.89% and 71.4%, 

respectively, and chloroquine (32.35%) as positive control (Praptiwi et al., 2007). 

CONCLUSION 

It could be concluded that the stem and leave of P. javanica compose of the antimalarial 

compounds. Chemical constituent investigations of stem and leave of this medicinal plant 

may bring to the new lead structures for developing new antimalarial drugs. 
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