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Abstract. Malaria is still one of the deadliest diseases worldwide. Efficient treatment is by
artemisinin and its derivatives. Anti-malarial traditional remedies still offer new tracks for
identifying promising anti plasmodial molecules. Kaempferia galanga was one of ethno medicinal
plant The ethanolic extract were assessed for antimalarial activity at 25 and 50 mg/kg. In vivo,
anti-plasmodial efficacy was assessed by 7-day suppressive test in malaria murine models of
cerebral malaria (Plasmodium berghei). Chloroquine (25 mg/kg) was used as positive control.
Parasitized red blood cells were enumerated by giemsa staining microscopic methods.
Hypothermia, macroscopic organ of liver, spleen and brain were evaluated . In vivo, for both oral
administration of ethanolic crude extract K. galanga (25 and 50 mg/kg) induce minimal inhibition
of the parasite growth. The extract caused 1.13%, 2.69% inhibition of parasitaemia at 25, 50
mg/kg body weight respectively while chloroquine cleared the parasitemia 83.29%. The
haematological parameters of K. galanga prevent decrease (p<0.05) in HGB, RBC, PCV value
compared to untreated group, and the extract was also prevent the increase of WBC count in
treatment groups (p > 0,05) The results indicate that the ethanolic extract has minimal potent
anti-plasmodia activity against P. berghei and necessitates further scientific validation to
evaluate its potential antimalarial agents
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1 Introduction
Malaria is one of the endemic diseases that causes
death in worldwide. There are 5 species of Plasmodium
sp. and the most dangerous was Plasmodium
falciparum [1]. Malaria is widespread especially in
tropic country such as South-East Asia Region with
more than 1.4 million cases and 557 deaths of the
population [2]. A study showed that malaria morbidity
is higher in Asia and the mortality is high especially in
children aged less than 5 years [3]. At this time
mosquito vector control to insecticide was not effective
because of the increasing reports of resistance to massif
insecticide [4,5]. Artemisinin Combination Therapy
(ACTs) as the first line drug were also resistant in
some country [6,7]. This strongly suggest the need for
urgent research into new antimalarials.

Medicinal plants have been complementary used for
treatment of any kind of diseases include malaria
especially in developing country such as Indonesia.
Kaempferia galanga (K. galanga) in Indonesia are
consumed as food supplements. The plant is a
monocothyledonous herb from Zingiberaceae and
known for its medicinal useful [8]. This plant are rich
in antibacterial [9], antiinflamatory [10] and
antioxidant component [11,12]. Investigation of these
plants in treatment malaria is scarce. The objective of
this study is to evaluate the effectiveness of K. galanga
as anti-plasmodial agent, and haematological
parameters in mice infected with P. berghei.
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2 Methodology

2.1 Plant collection and extract preparation

Fresh K. galanga were obtained from the Wonosari,
Gunungkidul, Yogyakarta Farm. The plant materials
were air dried at room temperature and then grounden
into powder. The 2185 g of extracts was weighed and
soaked in 2 Liter ethanol for one week. The mixture
was then filtered using Whatman paper. The residues
were discarded, and the filtrate was collected and
concentrated using rotary evaporator.

2.2 Infection of mice

Twenty-five male Swiss mice (20-30 g) aged 6-8
weeks were purchased from the Department of
Physiology, Faculty of medicine Universitas Islam
Indonesia. These mice were acclimatized for one week
in cages with husk for bedding materials. They were
fed with corn and water ad libitum and with 12:12 light
day and night. Permission and animal approval were
certified by the ethics committee, Faculty of Medicine
Universitas Islam Indonesia. Cardiac blood sample
from the donor mouse with percentage of parasitemia
of 57.9 % was used. The blood sample was dilute with
PBS as much 200 µl (2x106) P. berghei infected
erythrocytes and inoculated intraperitoneally into each
mice groups.

2.3 Determination of percentage of parasitemia

The percentage of parasitemia was count from the tail
of infected mice. Thin smears were prepared on slides.
The slides were allowed to dry and then fixed with

methanol then stained with 10% giemsa for 30 minutes.
The percentage of parasitemia were calculated after
microscopic examination of giemsa staining. The %
parasitemia was calculated using the formula

 100
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%
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Where MPUG is mean parasitemia in untreated group
and MPTG is mean parasitemia in treatment group.

2.4 Experimental design and treatment of mice

Twenty-five infected mice were randomly divided into
five groups (two experimental and three control groups
(Table 1). The mice in experimental groups were
treated with 25 and 50 mg/kg/body weight for the
extract for one week. Each mice was inoculated with P.
berghei intraperitoneally 2x106 parasite/µl. The donor
mice was prepared with parasitemia > 50 %. After the
percentage parasitemia of treatment groups were raised
until 30-35%, mice begin to receive treatment with
constant check of the percentage parasitemia every day.
Chloroquine (25 mg/kg/weight body was used as
positive control and CMC Na 0,5% as negative control.
The extract dosage was prepared by dissolving in CMC
Na 0,5% in aquadest. Drugs and treatment were given
orally started on day 0. After 8 days of treatment, the
mice were stopped receiving treatment.

Table 1. Grouping of animal and treatment.

Groups Treatments

Control No infection, no treatment

A Infected with P. berghei and treated with K. galanga 25
mg/kg weight body

B Infected with P. berghei and treated with K. galanga 50
mg/kg weight body

C Infected with P. berghei and treated with chloroquine
(positive control)

D Infected with P. berghei and treated with CMC Na 0.5%
(negative control).

2.5 Haematological parameter analysis

Twenty-four hour after the last dose on the 8th day of
infection, the animals were sacrificed with Ketamin.
Blood samples were collected by heart puncture. The
blood samples for haematological parameters red
blood cell (RBC) count, white blood cell count (WBC),
platelet count, packed cell volume (PCV), and

haemoglobin (Hb) were collected into EDTA tubes and
analyzed using an automated machine.

2.6 Statistical analysis

Percentage parasitemia of the treated and control
groups was compared using one-way ANOVA and
two-tailed student’s t-test, with p < 0.05 considered
significant.
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3 Results

3.1. Estimation of percentage of parasitemia.

Table 2 showed the mean percentage of parasitemia in
control, treatment with K. galanga and treated with
chloroquine. In addition, Figure 1 showed the mean
percentage of parasitemia in both groups in 7 days.
However, the results of anti-plasmodial activity in this
study showed that the extract were not significantly (p>
0.05) reduce the P. berghei clearance compared to
negative control on seven days of treatment (Tabel 2;
Figure 1). Overall, Table 2 presents the percentage
inhibition in P. berghei infected mice in both groups.
However, there is no significant difference (p> 0.05)
when K. galanga treatment groups compared to
positive control group. The treatments groups after
infection P. berghei recorded mortality after 5 days of
treatments.

The percentage of parasitemia ethanol extract dose 50
mg/kg weight body were higher than the 25 mg/kg
body weight, but this study were showed that those
dose of K. galanga were not dependent in reduce mean
parasitemia. Parasitemia reduction was observed in
chloroquine group, it were started from day 2 to day 3
and clearance was 100% in day 4.

Table 2. Suppresive effect to K. galanga against P. berghei.

Group
s Mean % Parasitemia Mean %

inhibition
Contro

l 0 0

A 46.17±13.15a2 1.13
B 45.44±10.7a2 2.69
C 7.48±13.7a1 83.29
D 46.7±13.7b1 -

Parasitemia expressed as mean ± sd, n = 5. Where a=as
compared to negative control; b=as compared to positive
control; 1=p<0.05; 2=p>0.05

Fig. 1. The percentage of parasitemia of crude extract of K. galanga against P. berghei.

Control: No infection, no treatment; A: Infected with P. berghei and treated with K. galanga 25 mg/kg weight body; B: Infected with
P. berghei and treated with K. galanga 50 mg/kg weight body; C: Infected with P. berghei and treated with chloroquine (positive
control); D: Infected with P. berghei and treated with CmCNa 0.5% (negative control).

3.2. Haematological parameter analysis

Haematological parameters of P. berghei infected mice
groups showed in Table 3. K. galanga 25 mg/kg group
recorded the lowest WBC count of (26.95±0.46)
compared to 50 mg/kg and the untreated group showed
the higher WBC count (53.48±16.4). The HGB and

RBC count in untreated control group was the lowest
while the chloroquine showed highest count in two
parameters followed by the K. galanga groups.
Haematocrit in K. galanga 50 mg/kg group highest
compared to untreated and K. galanga 25 mg/kg group.
Neither the extract nor the chloroquine significantly
prevent the reduce of platelet, RBC, HMT, and HGB as
compared to the untreated control group.

Table 3. Haematological parameters in P. berghei treated with K. galanga.

Groups Control A B C D
WBC (x109/l) 12.6±0.42* 43.21±12.0* 26.95±0.46* 12.45±0.07* 53.48±16.4
PCV (%) 46.5±1.69* 18.8±0.35 22.0±0.46* 46.6±0.14* 14.9±0.3
HGB(g/dl) 14.85±0.35* 4.75±0.21 6.0±0.42* 14.7±0.28* 3.2±0.42

RBC (x1012/L) 8.8±0.02* 2.2±0.46 4.6±0.06* 8.64±0.1* 1.35±0.4
PLT(x103/µL) 542.5±24.7 602±151.2 514±50.9 550±14.1 82.12±52.01

WBC: White blood cells; PCV: packed cell volume, HGB: haemoglobin; RBC: red blood cells (erythrocytes count);
PLT: Platelets count
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4 Discussion
Antimalarial activity of many medicinal plants have
been reported [21,22,27,28]. Kaempferia galanga are
reported to have antimicrobe [13,14], anti-inflamatory
effect [10,15], antihelminth activity [16,17],
antineoplastic [11], antituberculosis [9], mosquito
repellent, larvicidal activity [18,19], also have weak
anti-oxidant activity [11,12], that it caused by the
extract method [20].

Anti-plasmodial effect of K. galanga in this study were
tested using P. berghei. This research were assessed
the percent inhibition of parasitemia, and alteration
effect on haematological parameters that assessed after
treatment. The percentage parasitemia of the ethanol
extract groups were not significantly different
compared to negative control in seven-day suppressive
test models. The parasitemia clearance and percentage
inhibition of K. galanga was very low during treatment.
Other study showed that parasite clearance can be low
in first week but higher in the last week of treatment
[21], so it needs further investigation.

These result showed that the plant had less antimalarial
activity and also less in suppress multiplication of
severe infection of P. berghei in mice. This less
activity may be caused by the dose, so its needs loading
dose to optimize or higher dose as report [22]. Current
study showed that an extract has an anti-plasmodial
effect if the percent suppression of parasitemia was 30
% or more [23]. Anti-plasmodial activity of plant
extract can be divided into 3 groups (very good, good
and moderate) if the extract have 50% parasitemia
clearance at 100, 250 and 500 mg/kg weight body [24].

Anti-plasmodial activities of plants were depend on the
presence of bioactive secondary compounds in material
plants. Some research showed the phytochemical
screening of ethanolic extract of K. galanga were
contain of alkaloids, saponins, glycocides, phenols,
terphenoids, quinone and sterol, flavonoids [11], and
tannins [25,26]. Active compounds such as alkaloids,
have been reported as anti-plasmodial [27]. Anti-
plasmodial screening of phytochemical compounds
have been shown to be caused of alkaloid, tannin,
flavonoid, saponins [28]. Those compounds have been
suggested act by reduce the oxidative damage that
caused by Plasmodium sp. [29]. The minimum anti-
plasmodial activity from this plant could resulted from
single or combined of secondary metabolites [24].

In this models of study, chloroquine was used as
positive control and it showed high parasitemia
clearance (Figure 1) in day 3. It protect from severe
malaria by interfering the metabolite of parasite by
reducing intake nutrient of the parasite related to iron

[30]. The effect of chloroquine in this study was
similar with other studies [21,23].

This study was also evaluate of haematological
parameters such as haemoglobin (HGB), red blood cell
(RBC), white blood cell (WBC) count, pack cell
volume (PCV), platelet (PLT), SGOT, SGPT, ureum,
and creatinine. The result of this study showed that the
extract could prevent significant decrease of PCV,
HGB, RBC compared to untreated control. This study
show that HGB concentration in 50 mg/kg group was
higher than 25 mg/kg and also untreated group. Very
low concentration of HGB is a clinical manifestation of
severe malaria [31,32]. Consequently that K. galanga
has anti-anemic extract, it mechanism could because
antihaemolytic effect to eritrocyte by K. galanga [14].
PCV was also measured in this study, It result showed
that at 50 mg/kg group was significantly different with
untreated control. Prevention of PCV reduction in
treatment group could probably be related to the
antihaemolytic effects in the extract [14]. Increase of
WBC was associated with severe malaria [33]. Result
of this study showed that WBC in treatment groups
were higher than untreated group.

Conclusion

This study indicates that ethanol extract of K. galanga
have minimum anti-plasmodial. The extract appeared
to be superior in prevent the severe condition on
haematological parameters than suppressive activity to
parasite. The findings suggested that further studies on
the plant regarding antimalarial activity should be
conducted to isolate compounds responsible
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