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ABSTRACT

A series of studies has been conducted to proveEtingcoma longifolia Jack. root as an antimalarial.
However, than vivo antiplasmodial activity oE. longifolia Jack. root standardized extract and its lethag dos
50% (LD50) values is unknownn vivo antiplasmodial activity was conducted &masmodium berghei
infected Swiss mice as malaria model with 4-dayeegsion methods. Sixty mice were divided into@ugs.
Five groups as treatment groups received test ialawgth 5 various doses and one group was givetilldu
water as control group. Parasite growth inhibitieas calculated by comparing the parasitemia atntrerat
groups to control group. Effective dose that caalubit parasite growth by 50% (ED50) was calcudalsy
probit analysis based on the relationship betwexse énd the percentage of parasite growth inhibifidne
results showed thdt. longifolia Jack. root standardized extract hamevivo antiplasmodial activity irP.
berghei infected Swiss mice with ED50 value of 28.78 mg‘kécute toxicity testing was conducted on 60
mice, divided into 6 groups. Five groups receivest materials with 5 various doses as a single dizdly.
One other group was given distilled water as comfroup. Each animal was observed for the firsh2hd
observation was continued for 14 days. The letbabdb0% (LD50) was calculated by probit analysisebda
on the number of animal deaths that occurred witldirh after the administration of the test matefidle
results showed that the LD50 value Eflongifolia Jack. root standardized extract was 6128.71 m§ kg
Therapeutic Index was calculated as ratio of thés@and ED50 with results 212.95. It showed high
therapeutic index which indicated titat ongifolia Jack. root standardized extract has low toxicity.
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1. INTRODUCTION averted globally, primarily as a result of a sagbe-of
interventions. Antimalarial drug resistance is ajama

There were estimated 219 m cases of malaria andconcern for the global effort to control malafsasmodium
660.000 deaths in 2010 and an estimated 660 0GAdea falciparum resistance to artemisinins has been detected in
Africa is the most affected continent: About 90%eatif ~ four countries in South East Asia: In Cambodia, Myar,
malaria deaths occur there. Between 2000 and 2010Thailand and Vietham (WHO, 2012).
malaria mortality rates fell by 26% around the oih Traditional medicines have been used to treat malar
the WHO African Region the decrease was 33%. Duringfor thousands of years and are the source of themain
this period, an estimated 1.1 million malaria deatlere groups (artemisinin and quinine derivatives) of srod
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antimalarial drugs. Over 1200 plant species fron® 16 standardized root extract in mouse malaria moddl an
families are used to treat malaria and fever. Giame, a  its LD50 value through acute toxicity testing.
fifth of patients use traditional herbal remedies rhalaria
in endemic countries (Willcox and Bodeker, 2004). 2. MATERIALSAND METHODS

The discovery and development of new antimalarial
from natural materials, especially medicinal plaigs 2.1. Animals
mostly conducted by researchers in the world iremec
decades. For example is the discovery of new
antimalarial artemisinin and its derivatives from

Artemisia annua that has been used in China for v K Th ntained in th BHL
centuries traditionally. This proves that the mauit ogyakarta. They were maintained in the room w

plants is a natural source of new antimalarialg gugt ~ ght/dark cycle, 70% humidity, temperature around
need to be explored (Li and Wu, 1998). Other hemas ~ 26°C, sufficient ventilation and housed five pemgea
are proven to have antimalarial activities suchNimglla ~ Pased on their sex in cages covered with wire At
sativa (Abdulelah and Zainal-Abidin, 2007yernonia  animals were given access to food and water afliribi
staehelinoides Harv. Clarksonet al. (2004), Acalypha  Experiments were performed to minimize animal sirfée
fruticosa, Azadirachta indica and Dendrosicyos in accordance with the internationally accepteaqipies
socotrana (Alshawshet al., 2007),Arcangelisia flava (L.) for laboratory use and care and approved by theidded
Merr., Fibraurea tinctoria Lour., Harrisonia perforated and Health Research Ethic Committee of Faculty of
(Blanco) Merr., Irvingia malayana Oliv. Benn ex.,  Medicine Universitas Gadjah Mada Yogyakarta.
Elaeocarpus kontumensis Gagn. andAnnesea fragrans

A total of 60 male and 60 female Swiss mice,
weighing 25+5 g were obtained from Animal House
Faculty of Medicine Universitas Gadjah Mada

Wall. (Nguyen-Pouplinet al., 2007), Andrographis  2-2- Materials

paniculata, Hedyotis corymbosa (Mishra et al., 2009), Eurycoma  longifolia  standardized  extracts
Enicostemma littorale (Soni and Gupta, 2009) and containing 2% of eurycumanone was purchased from
Quassia amera L. (Houelet al., 2009). Javaplant, Karanganyar, Surakaféasmodium berghei

Eurycoma longifolia ~ Jack. has been used \ya5 gbtained from the Department of Parasitologyula
traditionally as an antimalarial in Indonesia. Tesearch ¢ Medicine Universitas Gadjah Mada. Other materized
showed that water extract d@&. longifolia Jack. has iy this study were methanol, Giemsa stain, chlorofo
antiplasmodial activity bothin vitro and in vivo  formalin and immersion oil from Merck and 70% diagtol

(Qamariah, 2002). Active Ingredients &f longifolia (Indofarma). RPMI 1640 was from Sigma.
root growing in Southeast Asia have been isolated a

proven for their pharmacological activity by some 2.3. In Vivo Antiplasmodial Activity Test

researchers. ‘_lea!mdﬁal. (200.1) succeeded in |so_lat|ng In vivo antiplasmodial activity was conducted on
several quaS_S|on0|ds from Thailand th_at were laophe,  ANKA strain Plasmodium berghei infected Swiss mice
dehydrolongilactone, ~11-dehydroclaineanone, 16 as malaria model with 4-day suppression methods
hydroxyclaineanone, 14.1B-dehydroxyclaineanone and according to Peters (1975). Sixty mice were divided
15-O-acetyl-14-hydroxyiclaineanon. These active 6 groups (5 male and 5 female for each group). Five
compounds have proved for their cytotoxicity and groups as treatment groups were gi#etongifolia root
antiplasmodial activity (Jiwajindet al., 2002). Anget al. standardized extract with 5 various doses (6.25, 15,
(1995) succeeded in isolating eurycomanone andingov 50, 100 mg kg') and one group was given distilled water
its antimalarial activity. as control. The test material and control were iwace
Some studies have proved antimalarial activity and per day for 4 days. During the study, all mice weuein
some mechanism of action of tBelongifolia root. The  cages covered with wire net. Each cage was occupied
active compound groups including quassinoid five mice based on their sex. On the first day,naite
eurycumanone was known that it was one of thewere infected intraperitoeally with 2Q€L erythrocytes
compounds responsible for the antiplasmodial astivi containing k10" of P. berghei at erytrocytic stages
of the E. longifolia roots (Kardonoet al., 1991). obtained from donor micé. berghei infected mice with
However the LD50 and the effective dose Bf parasitemia of 20-30% was used as donor mice. The
longifolia root standardized extract containing percentage of parasitaemia and the number of
eurycumanone as an antimalarial in experimentalerythrocytes per mL was calculated from donor mice,
animals were unknown. This study was conducted tothen donor mice blood diluted in RPMI 1640 medium i
know the antiplasmodial activity d&. longifolia Jack. ~ order to get 8107mL density. Mice were given
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standardized extract with a dose of 6.25; 12.5; 51%; Tablel. The percentage inhibition of parasitaemia Rn

100 mg kg da'yL orally for 4 days for group |-V berghel infected Swiss mice after 4 day suppresion
respectively with a maximum volume of 1 mL 2 h afte with Eurycoma longifolia root standardized extract
infection. Group VI received distilled water 50 nkig Group and dose The percentage inhibition
day” for 4 days as control. The test materials or @ntr (mg/kg/day) (%) of parasitaemia

were given once daily for 4 days. Blood of each seou 1 (6.25) 29.55

was taken from the tail end and was made thin blood!! (12.5) 30.77

smear on day 5. Thin blood smear preparations wied d !l (25) 43.63

at room temperature and fixed in absolute methéorol 1V (50) 60.86

30 sec and stained with 5% Giemsa for 30 minutes.V (100) 57.30

Parasitemia was calculated based on microscopic/! (control) 0.00

examination by counting the number of erythrocytes _ i _ ]
infected withP. berghei from about 1000 erythrocytes. Table2. The death of expc_erlmental animals in gcute toxteitys
Parasite growth inhibition by test materials was of Eurycoma longifolia root —standardized extract on
calculated by comparing the parasitemia in control Swiss mice in the first 24 h and in 14 days

group. Effective dose that it could inhibit paragjrowth ~ Group (n = 10) Percentage (%) of ~ Percentage
by 50% (ED50) was calculated with probit analysis &"d dose (mg/ diedmiceinthe (%) of died mice
based on the relationship between dose and thé9/day) first 24 h in 14 days

: b [ (24) 0 0

percentage of parasite growth inhibition. Il(120) 0 0
2.4. Acute Toxicity Test 111 (600) 0 10
o _ IV (3000) 40 40

Acute toxicity test was conducted to determine the v (15000) 70 100
range of Lethal Doses (LD50), according to the OECD VI (control) 0 0

(2008). Sixty mice weighing 20g + 5g were dividedbi
6 groups (5 male and 5 female for each group). Eachg 2. Acute Toxicity test of Eurycoma Longifolia

group of 5 groups was given single dose of starizkeadd Root Standardized Extract
extracts at dose 24, 120, 600, 3000 and 15000 rig kg _ _ - _
orally. The highest dose is the highest dose thatle Observations of physical conditions, toxic symptoms

administered to mice technically, determined by for both treatment and control groups of mice were
preliminary study). The other group was given dési performed on the first 24 h and continued every fibay
water as control group. The test material was pezbim 14 days. The result showed that sign of toxicity waen
suspension for oral administration. Each animal wasin experimental animals that eventually died only,
observed and recorded for poisoning symptoms thatexaltation before death. Other experimental anirdals
arose within the first 24 h and observation wagiooed not show any symptoms. The observation of
for 14 days. The LD50 was calculated by probit gsial ~ experimental animals death was presented able 2.
based on the percentage of animal deaths thatredcur Until the end of the study on the 15th day, 15 nuiieal.

within 24 h after the test material administration. One mouse of group lll, 4 mice of group IV and li@¢en
of group V. The LD50 value which calculated basadte
3.RESULTS percentage of animal deaths that occurred withih after

) ) ) o the test material administration was 6128.71mg. Kghe
31.In Vivo Antiplasmodial  Activity of Therapeutic Index (T1) was calculated as ratichef tD50
Eurycoma Longifolia Root Standardized and ED50 with results 212.95, indicating tEafongifolia
Extract on Plasmodium berghei Infected Jack. root standardized extract has low toxicity.
SwissMiceasMalaria Model

The percentage inhibition of parasite growth inleac 4. DISCUSSION
group was shown dtable 1. Effective dose 50% (ED50) Developing new compounds from natural products
was calculated based on the percentage inhibiton ocould be an important source of new antimalarialthe
parasitemia Swiss mice. The EDS50 value was 28.78 mdong term, it is also possible to develop standadiand
kg™, which indicates that theE. longifolia root validated phytomedicines more quickly and cheaply.
standardized extract hasvivo antiplasmodial activity in ~ Much of the development work has already been done
Swiss mice infected bly. berghei. these: Their safety has been demonstrated andstey
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efficacious in preliminary clinical trials. Howevérrther whereas at the concentration of 0.8 mL™, total
work is needed to decide how they would fit intdolazi inhibition was reached on day 4 and at the conatatr
health strategies for control or elimination of avé. It of 0.31pg mL™, total inhibition was reached on day 6.
is important to develop cheap and reliable tests fo Sholikhahet al. (2008) showed that one of the 5 isolates
quality control and standardization of plant materi  from the methanol fraction of thE. longifolia showed
Larger scale clinical trials are needed, includihgdren more potent against trofozoit sta@efalciparum.

who are most at risk of severe malaria, if they are |n this study, the standardized extracEofongifolia
intended to be future users of a validated anctiaffy oot containing 2% of eurycomanone showed the LD50
recommended phytomedicine Such phytomedicinesvalue was 6128.71 mg Kgand the ED50 was 28.78 mg
could be considered not only for treatment of malbut kg, so that the Therapeutic Index (TI) was 212.95,
also for prophylaxis and intermittent presumptive indicating that E. longifolia Jack. root standardized
treatment. The proposed methodology could also beextract has low toxicity. The standardized extsiiwed
adapted to develop herbal prophylactics, startimgnf  LD50 value of 6128.71 mg kY This result showed that
good ethnomedical observation and progressing thoug E. longifolia standardized extract showed practically non
clinical studies. Funding organizations should supp toxic in mice (Loomis and Hayes, 1996). It was
the possibility of developing new types of medigine Supported by high therapeutic index which indicateat
including phytomedicines, rather than restrictingding E. longifolia Jack. root standardized extract had low

only to conventional development of isolated active toxicity. It shovx_/ed that. longifolia root standardized
compounds (Willcoxt al., 2011). extract had high potent to be developed as new

antimalarial phytomedicine. Further investigation i
clinical study was needed to develop it. The new
technology in planting of theE. longifolia need
investigation. It is also to provide continuous emél.

Eurycoma longifolia root is one of natural source from
Indonesia which potential as antimalarial phytoroie.
Qamariah (2002) reported that water extract ©f
longifolia Jack. had antiplasmodial activity bdti vitro
andin vivo. The study onn vitro culture ofPlasmodium 5. CONCLUSION
falciparum chloroquine resistant strain (FCR-3) and
chloroquine  sensitive  (D10) showed inhibitory The result showed that the LD50 value Bf
concentration 50% (IC50) values ranging from 1.5.® longifolia Jack. root standardized extract was 6128.71
Hg mL™. When the IC50 values was lower thanp)  mg kg™ . Therapeutic Index was calculated as ratio of the
mL™, it showed that the material has a potential dgtio LD50 and ED50 with results 212.95. These results
be further investigationin vivo study in Plasmodium showed thak. longifolia Jack. root standardized extract
berghei infected mice showed effective dose 50% (ED50) havein vivo antiplasmodial activity with low toxicity.
value of approximately 11.2 mg RgThein vitro andin
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