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Introduction
Acanthamoeba, a genus of free-living 

amoeba, is ubiquitous in the environment and 
sometimes plays a role as a human pathogen 
(1,2). Some Acanthamoeba spp. cause a life-
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threatening disease, Granulomatous Amoebic 
Encephalitis (GAE), and a sight-threatening 
disease, Acanthamoeba keratitis (AK) (3). The 
prevalence of these diseases is lower than 
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similar illnesses contracted from other com-
mon pathogens; as a result these diseases 
tend to be misdiagnosed (4). Diffi culties in cur-
ing these diseases are the result of many fac-
tors, e.g., lack of expertise with the amoeba 
leading to delayed diagnosis, use of improper 
drug doses, or lack of awareness of potential 
adverse effects due to drug toxicity. Moreo-
ver, the cyst stage, which possesses a tough, 
double-layered wall, is much more resistant 
to drugs than the trophozoite stage. Because 
of that, when therapeutic treatment is halted, 
the dormant cysts can transform into active 
trophozoites which can then result in recur-
rence of the infection (5). 

So far, no effective drugs have been suc-
cessfully used to treat human acanthamoebia-
sis. For example, GAE treatment involves sev-
eral drug combinations, e.g., amphotericin B, 
rifampin, trimethoprim-sulfamethoxazole, ke-
toconazole, fl uconazole, sulfadiazine, miltefo-
sine, and albendazole, whereas the drug regi-
men for AK normally includes chlorhexidine 
in combination with diamidines and neomycin 
(6). Unfortunately, some drugs which have 
been shown to be effective such as propami-
dine and hexamidine are unavailable in some 
countries due to their high cost and specifi c 
usage. 

Many plants used in traditional folk medi-
cine have been extensively investigated in an 
effort to fi nd new alternative compounds that 
can substitute for chemical drugs. This also 
brings up the idea of plant products that pos-
sess amoebicidal activities. To our knowledge, 
little is known about the acanthamoebicidal 
properties of plants from Thailand (7,8). One 
study of methanolic extract of Pouzolzia indi-
ca Benn, a member of the Urticaceae family, 
with the Thai name “kob-chanang-dang,” was 
found to show cysticidal effi cacy against Acan-
thamoeba spp. isolated from a keratitis case. 
The aim of this study was to screen for poten-
tially potent acanthamoebicidal activities of es-
sential oils obtained from other Thai medicinal 
plants. A total of ten plants belonging to three 
families, all of which are used as folk remedies 
(9), were tested. This preliminary study of the 
amoebicidal activities of those plants may pro-

vide a useful perspective for future develop-
ment of alternative compounds for treatment 
of Acanthamoeba.

Methods
Plant materials

Ten species of plants from six genera belonging 
to three botanical families, Piperaceae, Rutacea, and 
Zingiberaceae (Table 1), were selected based primari-
ly on their previously reported biological effects against 
Acanthamoeba spp. (10,11). The plant materials were 
either purchased from traditional herb suppliers or col-
lected from their natural habitats in Chiang Mai prov-
ince in northern Thailand. Taxonomic identifi cation of 
the plant samples was carried out by Mr. James Frank-
lin Maxwell, a botanist at the Chiang Mai University 
(CMU) Herbarium, Department of Biology, Faculty of 
Science, CMU, Chiang Mai, Thailand, and Ms. Wanna-
ree Charoensup, a scientist at the Department of Phar-
maceutical Science, Faculty of Pharmacy, CMU, Chi-
ang Mai, Thailand. Voucher specimens of these plants 
were deposited for future reference at the Department 
of Parasitology, Faculty of Medicine, CMU.

Essential oil extraction
The identifi ed plant material was air dried in the 

shade at ambient temperature for about one week then 
each type was separately ground using an electrical 
blender. The coarsely ground dried material from each 
plant was subjected to steam distillation for at least 3 
h or until distillation was complete. Following the distil-
lation process, the essential oil of each plant species 
was collected and separated using a separator funnel. 
The essential oil was then dehydrated using anhydrous 
sodium sulfate (Na2SO4) to eliminate any trace of mois-
ture and was subsequently kept in amber-colored bot-
tles at 4 oC until used for in vitro amoebicidal screen-
ing tests. The yields of the essential oils was averaged 
over triplicate extractions and calculated based on the 
dry weight of each type of plant material. The physical 
characteristics of the essential oils were also observed 
and recorded.

Culturing of Acanthamoeba sp.
The Acanthamoeba sp. used in this study was a 

clinical pathogen isolated from a keratitis patient, and 
was generously provided by Dr. Kosol Roongruangchai 
of the Department of Parasitology, Faculty of Medicine, 
Siriraj Hospital, Mahidol University, Thailand (7). The 
amoeba isolate was maintained without shaking in a 
PYG defi ned medium (12) by sub-passage culture at 
room temperature. 
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To prepare the trophozoite stage, 50 mL of 3- to 
5-day-old amoeba cultured in PYG medium was cen-
trifuged at 600×g for 5 min. The trophozoite sediment 
was then washed twice with sterile Page’s amoeba 
saline (PAS) (12) at the same speed. Viability of the 
trophozoite was determined using the trypan blue ex-
clusion test (13). The viable and the nonviable tropho-
zoites were separately enumerated using a hemocy-
tometer (3). The living trophozoites were adjusted to 
a fi nal concentration of 1×106 cells/mL and were used 
continuously for trophozoiticidal screening within the 
same day (14,15).

For the cyst stage preparation, 10 μL of the PYG 
medium, consisting of Acanthamoeba trophozoites 
in exponential growth, was centrally inoculated on a 
1.5% non-nutrient agar plate coated with heat-inacti-
vated Escherichia coli (NNE plate). The plate was then 
incubated at 30 oC for 14-21 days to insure complete 
encystment (10). To harvest the entire mature cysts 
from the plate, the agar surface was fl ooded with 5 mL 
of sterile PAS and gently scraped using a sterile spat-
ula. The harvested cyst suspension was centrifuged at 
900×g for 5 min, followed by washing of the cyst sedi-
ment twice with sterile PAS at the same speed. Cyst 
viability was determined and counted as mentioned in 
the trophozoite preparation method. Viable cysts were 
then adjusted to a fi nal concentration of 1×106 cells/mL 
and were used for the cysticidal screening within the 
same day (14,15).

Screening for amoebicidal activity of plant essen-
tial oils

A concentration of 100 mg/mL of each essential 
oil was prepared by diluting the pure essential oil with 
suitable solvents that not only dissolved the oils but 
were also harmless to the tested amoeba. A volume 
of 100 μL of the cyst or trophozoite suspension (1×106 
cells/mL) was pipetted into each well of a sterile 96-
well plate. An equal volume of 100 mg/mL of each 
essential oil was added in order to yield a fi nal concen-
tration of 50 mg/mL (10,15,16). The same process was 
carried out for the positive and the negative control 
groups, which were exposed either to the drug (0.01% 
chlorhexidine) or to the solvent only, respectively (10). 
The cell suspension was mixed thoroughly via pipet-
ting up and down. The plates were sealed and either 
incubated at 30 oC or at ambient temperature. After 24 
h of incubation, the trypan blue exclusion test for cell 
viability was performed, and the percentage mortality 
was recorded.  All of the experiments were repeated 
twice. The validity of the tests was accepted when the 
mortality in the negative solvent control group was less 
than 5%. In cases in which 100% mortality was de-

tected in a well, a cell suspension of nonviable cells 
was cultured on an NNE agar plate to confi rm the re-
sults. In addition to recording cell viability and mortality 
rates, morphological changes in both the trophozoite 
and cystic stages of the essential oil-treated amoebae 
were also observed under a light microscope and com-
pared with the positive and negative controls. 

 
Results
Essential oils derived by extraction

Extraction from each of the 10 types of plant 
materials provided essential oils with varying 
yields and different physical characteristics 
(Table 1). Most of the essential oils obtained 
appeared clear to light yellow, with the excep-
tion of Piper sarmentosum which was brown. 
With the exception of the oils of P. sarmento-
sum (1.06 g/mL) and Murraya paniculata (1.08 
g/mL), the remaining essential oils possessed 
densities ranging from 0.56 g/mL to 0.94 g/mL, 
which are less than the density of water. The 
average percentage yield of derived oils on a 
dry weight basis ranged from 0.3% to 6.7% 
(v/w). The highest percentage yield was 
achieved from Citrus reticulata (6.7%), fol-
lowed by Citrus hystrix (3.36%); yields from 
the other eight were all less than 1%.

Amoebicidal activity of essential oils against 
Acanthamoeba sp.

Dimethyl sulfoxide (DMSO) and 1% Tween 
20 were used as solvents for essential oil di-
lution in cysticidal and for trophozoiticidal ac-
tivity tests, respectively. These solvents did 
not cause any morphological changes in the 
amoebae. The in vitro amoebicidal activities 
of the essential oils tested are summarized 
in Table 2. After a 24 h exposure, the fi ve es-
sential oils extracted from Piper retrofractum, 
Piper nigrum, C. hystrix, Curcuma longa, and 
Kaempferia pandurata had effectively eradi-
cated Acanthamoeba trophozoites, with a 
mean mortality of up to 100%. Complete cell 
death in a well was subsequently confi rmed 
by agar plate culture which showed no cell 
growth. Interestingly, the P. retrofractum and 
C. hystrix oils also showed cysticidal activities 
against Acanthamoeba sp., with 3.35% and 
43.62% mortality, respectively. However, the 
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strongest amoebicidal activity for the cyst and 
the trophozoite stages, with 63.26% and 100% 
mortality, respectively, were recorded in the 
0.01% chlorhexidine-treated group. Regard-
ing the solvent control groups, mortality of 0% 
trophozoite and 3.14% cysts were observed in 
1% Tween 20- and DMSO-exposure groups, 
respectively.

Observations under light microscopy of 
cell viability and morphological alterations 
revealed differences in the structural appear-
ance of the tested amoebae. Some morpho-
logical characteristics are shown in Figure 1. 
In the solvent control group, both the cyst and 
the trophozoite stages of viable amoebae pre-
sented unstained intact morphology with clear 
cytoplasm as they were able to exclude trypan 
blue (Figure 1A, 1D). Viable cysts were ovoid, 
spherical, or polygonal in shape with double 
layer walls: outer (ectocyst), and inner (en-
docyst) cyst walls (Figure 1A). The ectocyst 
appeared wrinkled, with a clear space sepa-
rating it from the smooth endocyst. The live 
trophozoites also had specifi c characteristics 
such as acanthopodia and contractile vacu-
oles (Figure 1D). In contrast, dead amoebae 
stained with trypan blue, a result of the loss of 
cell permeability, were observed in the pres-
ence of chlorhexidine (Figure 1B, 1E), and the 
most effective C. hystrix oil (Figure 1C, 1F). 
With exposure to chlorhexidine, nonviable 
cysts showed a broader space between the 
endocyst and the ectocyst (Figure 1B), while 
those treated with C. hystrix oil were shrunken 
(Figure 1C). Remarkable alterations in tropho-
zoites in the presence of chlorhexidine and 
the oil groups were also observed (Figure 1E, 
1F). Under both exposure conditions, tropho-
zoites became rounder with a distorted cell 
membrane, and the organelles inside the cy-
toplasm became clumped.

 
Discussion

The preliminary trials for amoebicidal 
screening against the Acanthamoeba patho-
genic isolate at a discriminating dosage of 50 
mg/mL demonstrated the promising effi cacy of 
essential oils derived from fi ve of the ten plants 
tested, P. retrofractum, P. nigrum, C. hystrix, 
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Table 2. Amoebicidal activity of plant essential oils on Acanthamoeba sp., trophozoites and cysts

Family % Mortality of trophozoites % Mortality of cysts

Experiment I Experiment II Mean±SE Experiment I Experiment II Mean±SE

Piperaceae
Piper retrofractum
Piper nigrum
Piper sarmentosum

100
100
0

100
100
0

100±0
100±0

0

3.13
0
0

3.57
0
0

3.35±0.31
0
0

Rutaceae
Citrus hystrix
Citrus reticulata
Murraya paniculata

100
0
0

100
0
0

100±0
100±0

0

42.42
0
0

44.83
0
0

43.62±1.70
0
0

Zingiberaceae
Amomum uliginosum 
Curcuma longa 
Curcuma zedoaria
Kaempferia pandurata 

0
100
0

100

0
100
0

100

0
100±0

0
100±0

0
0
0
0

0
0
0
0

0
0
0
0

Control
1% Tween 20
DMSO
0.01% Chlorhexidine

0
-

100

0
-

100

0
-

100±0

-
3.66
64.71

-
2.63
61.82

-
3.14±0.73

63.26±2.04

Figure 1. Morphological observation of Acanthamoeba sp., cysts (A–C) and trophozoites (D–F) after the trypan 
blue exclusion test (magnifi cation x400). Under normal conditions: (A) Unstained living cysts in DMSO. (D) An 
unstained living trophozoite in 1% Tween 20, showing acanthopodia and contractile vacuole (black and gray 
arrows, respectively). Under 0.01% chlorhexidine conditions: (B) Stained cysts showing broader space between 
the ectocyst (black arrow) and the endocyst (gray arrow). (E) Stained trophozoites with distorted cell membrane 
(arrow) and cytoplasmic clumping. Under C. hystrix oil conditions: (C) Stained cysts presenting the shrunken 
ectocyst (black arrow) and the endocyst (gray arrow). (F) Stained trophozoites with distorted cell membrane (ar-
row) and cytoplasmic clumping.
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Cu. longa, and K. pandurata. The essential 
oils of P. retrofractum and C. hystrix showed 
greater amoebicidal action than the others, 
eradicating both the cyst and the trophozoite 
stages of Acanthamoeba sp., while P. nigrum, 
Cu. longa, and K. pandurata oils could kill only 
trophozoites. These effective oils were isolat-
ed from edible plants that are regularly used 
as food ingredients and in traditional herbal 
medicines. In traditional or folk medicine, fruits 
of both P. retrofractum and P. nigrum are used 
for their anti-fl atulent, expectorant, antitussive, 
antifungal, and appetite-enhancing properties 
(17) as well as for pain relief, rheumatism, fl u, 
muscular aches, colds, exhaustion, and fevers 
(18-20). C. hystrix is widely used in traditional 
medicine for treatment of fl u, fever, hyperten-
sion and abdominal pains as well as for diar-
rhea in infants (21). The fruit of C. hystrix is 
used as a digestive stimulant and blood purifi -
er, and to reduce high blood pressure (22,23), 
while the peel is used as a carminative and 
as a stomachache alleviator (24).  A herbal 
ingredient derived from the dried roots of Cu. 
longa has traditionally been utilized for reliev-
ing stagnation, stasis, and pain, as well as for 
treating amenorrhea and wounds (25,26). In 
Thailand, a folk drug derived from K. pandu-
rata rhizome is used as an aphrodisiac and for 
colic disorders (27); additionally, this rhizome 
is used in combination with other local herbs 
to treat many illnesses such as coughs, aph-
tha, stomach distension, uterus infl ammation, 
vaginal infection, and as a diuretic; it is also 
used for helminthic diseases in Indonesian tra-
ditional medicine (28,29).

In addition to folk medical uses, these plant 
species have been evaluated for bioactivities 
against various human pathogenic organisms. 
Toxic action against bacteria (30), fungi (31), 
and protozoa such as Leishmania (32) and 
Trichomonas (33) have been discovered in 
some Piper species. Solvent extracts of pep-
per plants, including P. retrofractum, P. nigrum, 
P. longum, and Piper cubeba, have been 
found to exhibit antibacterial activity against 
both Gram positive bacteria, e.g., as Staphy-
lococcus albus and Bacillus megaterium, and 
Gram negative bacteria, e.g., Escherichia coli, 

Salmonella typhi, and Pseudomonas aerugi-
nosa. Antifungal activities against the fungus 
Aspergillus niger were also observed with 
these plant extracts (34). Bactericidal activity 
against three oral pathogens, including Strep-
tococcus mutans, Streptococcus sanguinis, 
and Porphyromonas gingivalis, has been 
identifi ed from the leaf and the fruit peel oils of 
C. hystrix (35). Hydrodistillated essential oils 
extracted from C. hystrix and Citrus auranti-
folia epicarps exhibited stronger antifungal 
activity against afl atoxin-producing strains of 
Aspergillus fl avus and Aspergillus parasiticus 
as well as other common spoilage fungi than 
their ethyl acetate extracts (36). Similarly, anti-
microbial activities of Cu. longa (37-39) and K. 
pandurata (40,41) have been reported against 
various bacteria, viruses, fungi, and parasites, 
e.g., Trypanosoma, Leishmania, and Plasmo-
dium. 

To the best of our knowledge, the plants 
chosen in this study, P. retrofractum, P. ni-
grum, C. hystrix, and K. pandurata, have 
never been evaluated for amoebicidal activity 
against Acanthamoeba. Therefore, this is the 
fi rst study showing the acanthamoebicidal ef-
fect of these four plant oils. Interestingly, the 
oils extracted from C. hystrix and P. retrofrac-
tum exhibited the highest acanthamoebicidal 
activity not only to the cyst stage, but also to 
the trophozoite stage, although in vitro amoe-
bicidal activity against Acanthamoeba castel-
lanii of Cu. longa has been previously report-
ed. Ethanol rhizome extract of Cu. longa has 
been shown to exhibit a signifi cant inhibitory 
effect on the multiplication of Acanthamoeba 
cysts as compared to the drug (chlorhexidine) 
and non-treated controls (10). However, the 
present study noted no cysticidal activity for 
Cu. longa rhizome oil, although it could kill 
Acanthamoeba trophozoites. In an in vitro 
amoebicidal study which focused on 200 
Southeast Asian plants, extract from Kaemp-
feria galangal, which belongs to the same ge-
nus as K. pandurata, exhibited a lytic effect 
and encystment induction on three species of 
Acanthamoeba tested, A. culbertsoni, A. cas-
tellanii, and A. polyphaga (42). Combining the 
results from this study with data from previous 
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studies, it can be postulated that products of 
identical botanical species or plants from the 
same genus do not necessarily exhibit com-
parable activity against a given microorgan-
ism.  Differences in the bioactivity of particular 
plant species could be attributed to qualitative 
and/or quantitative variability in activity level 
and to specifi c chemical properties. In addi-
tion, factors that can potentially contribute to 
differences in the chemistry, e.g., chemicals 
and techniques used in extraction as well as 
plant-related factors, including climatic and 
growth conditions, plant maturation, plant stor-
age, and plant preparation, should be carefully 
considered and standardized when analyzing 
and utilizing plants and plant-derived products 
(43-45).

For treatment of acanthamoebiasis, a vari-
ety of drugs have been used clinically, but no 
agent has manifested effectiveness against 
all Acanthamoeba isolates (42). One issue re-
lated to the diffi culty in the treatment of Acan-
thamoeba infections that is often mentioned 
is the reversible transformation between the 
cyst and the trophozoite stages. During drug 
administration, the trophozoite makes tempo-
rary biological changes to the dormant cyst in 
which elaborately reinforced double cyst walls 
are produced to protect it from the actions of 
the drug. Increased drug dosage is needed to 
overcome this barrier. There are compound 
drugs for Acanthamoeba treatment of both 
cysts and trophozoites; however, doses suf-
fi ciently high to be effective have toxicity and 
side effect issues (46,47).  Active compounds, 
particularly those of plant origin, that are ca-
pable of inducing high susceptibility of amoe-
bae at the low doses with less toxicity are, 
therefore, highly desirable. There has been 
increasingly frequent investigation of plants 
with medicinal properties with regard to their 
antimicrobial activity in an effort to discover 
more effective and safer products capable of 
replacing conventional pharmaceutical drugs 
(30-32,37). In the present study, C. hystrix and 
P. retrofractum oils, which have demonstrated 
amoebicidal potential against both cysts and 
trophozoites of Acanthamoeba, are promis-
ing potential new chemotherapeutic agents for 

acanthamoebiasis. To that end, further studies 
on the dose-response amoebicidal property as 
well as chemical identifi cation and isolation of 
these plants should be carried out. To increase 
understanding, investigation using purifi ed 
plant products is necessary to identify the prin-
ciples that account for the amoebicidal activi-
ties and to elucidate their mechanism of action 
both in vitro and in vivo. In addition, the mini-
mum concentrations necessary for amoebae 
eradication should also be determined. The 
fi ndings of the current study provide a basis 
for future research exploring the amoebicidal 
potential of natural essential oils that could po-
tentially be benefi cial in the treatment of acan-
thamoebiasis for which no drug of choice is 
currently available.

Acknowledgments
This work was supported fi nancially by the 

Faculty of Medicine Research Fund, Faculty of 
Medicine, Chiang Mai University.

Confl ict of interest statement 
There are no confl icts of interest.

References
 1. Wannasan A, Chaiwong P, Bunchoo M, Morakote 

N. Occurence of thermotolerant Naegleria and 
Acanthamoeba in some natural water sources in 
Chiang Mai. Chiang Mai Med J. 2009;48:117-24.

 2. Wannasan A, Uparanukraw P, Songsangchun 
A, Morakote N. Potentially pathogenic free-living 
amoebae in some fl ood-affected areas during 
2011 Chiang Mai fl ood. Rev Inst Med Trop Sao 
Paulo. 2013;55:411-6.

 3. Khan NA. Acanthamoeba: Biology and pathogen-
esis. Norfolk, UK: Caister Academic Press; 2009.

 4. Lorenzo-Morales J, Khan NA, Walochnik J. An up-
date on Acanthamoeba keratitis: diagnosis, patho-
genesis and treatment. Parasite. 2015;22:10.

 5. Osato MS, Robinson NM, Wilhelmus KR, Jones 
DB. In vitro evaluation of antimicrobial compounds 
for cysticidal activity against Acanthamoeba. J In-
fect Dis. 1991;13:431-5.

 6. Siddiqui R, Aqeel Y, Khan NA. The development 
of drugs against Acanthamoeba infections. Anti-
microb Agents Chemother. 2016;60:6441-50.

 7. Roongruangchai J, Sookkua T, Kummalue T, 



96 Chiang Mai Med J

Roongruangchai K. Pouzolzia indica methanolic 
extract fraction 2 and povidone-iodine induced 
changes in the cyst of Acanthamoeba spp.: light 
and electron microscopic studies. J Med Assoc 
Thai. 2009;92:1492-9.

 8. Roongruangchai K, Kummalue T, Sookkua T, 
Roongruangchai J. Comparison of Pouzolzia indi-
ca methanolic extract and Virkon® against cysts of 
Acanthamoeba spp. Southeast Asian J Trop Med 
Public Health. 2010;41:776-84.

 9. Smitinand T. Thai plant names (botanical names-
vernacular names). Bangkok: Royal Foresst De-
partment; 1980.

10. El-Sayed NM, Ismail KA, Ahmed SA, Hetta MH. 
In vitro amoebicidal activity of ethanol extracts of 
Arachis hypogaea L., Curcuma longa L. and Pan-
cratium maritimum L. on Acanthamoeba castella-
nii cysts. Parasitol Res. 2012;110:1985-92.

11. Sauter IP, Rossa GE, Lucas AM, Cibulski SP, 
Roehe PM, da Silva LAA, et al. Chemical compo-
sition and amoebicidal activity of Piper hispidiner-
vum (Piperaceae) essential oil. Ind Crops Prod. 
2012;40:292-5.

12. Visvesvara GS.Parasite Culture: Acanthamoeba 
and Naegleria spp. In: Garcia LS, editor. Clini-
cal Microbiology Procedures Handbook. 3rd ed. 
Washington, DC: ASM Press; 2010.

13. Strober W. Trypan blue exclusion test of cell via-
bility. Curr Protoc Immunol. 2001; Appendix 3: Ap-
pendix 3B. doi: 10.1002/0471142735.ima03bs21.

14. Degerli S, Tepe B, Celiksoz A, Berk S, Malatyali 
E. In vitro amoebicidal activity of Origanum syria-
cum and Origanum laevigatum on Acanthamoeba 
castellanii cysts and trophozoites. Exp Parasitol. 
2012;131:20-4.

15. Malatyali E, Tepe B, Degerli S, Berk S, Akpulat 
HA. In vitro amoebicidal activity of four Peuceda-
num species on Acanthamoeba castellanii cysts 
and trophozoites. Parasitol Res. 2012;110:167-
74.

16. Polat ZA, Vural A, Ozan F, Tepe B, Ozcelik S, Ce-
tin A. In vitro evaluation of the amoebicidal activity 
of garlic (Allium sativum) extract on Acanthamoe-
ba castellanii and its cytotoxic potential on corneal 
cells. J Ocul Pharmacol Ther. 2008;24:8-14.

17. Kim KJ, Lee MS, Jo K, Hwang JK. Piperidine 
alkaloids from Piper retrofractum Vahl. protect 
against high-fat diet-induced obesity by regulat-
ing lipid metabolism and activating AMP-activated 
protein kinase. Biochem Biophys Res Commun. 
2011;411:219-25.

18. Pruthi JS. Major spices of India: crop manage-
ment and post-harvest technology. New Delhi: 

ICAR Publications; 1993. p. 114-79.
19. Ravindran PN. Black pepper: Piper nigrum. Se-

ries: Medical and aromatic plants-industrial pro-
fi les. Kerala: CRC Press; 2000. p. 1-526.

20. Sharon MH. Herb-drug interaction handbook. New 
York: Church Street Books; 2002. p. 123-527. 

21. Fortin H, Vigor C, Lohézic-Le Dévéhat F, Robin V, 
Le Bossé B, Boustie J, Amoros M. In vitro antiviral 
activity of thirty-six plants from La Reunion Island. 
Fitoterapia. 2002;73:346-50. 

22. Dasuki S. 202 Khasiat Herba (202 Benefi ts of 
Herbs). Selangor: Grup Buku Karangkraf; 2011. 
p. 222-3.

23. Norkaew O, Pitija K, Pripdeevech P, Sookwong 
P, Wongpornchai S. Supercritical fl uid extraction 
and gas chromatographic-mass spectrometric 
analysis of terpenoids in fresh Kaffi r lime leaf oil. 
Chiang Mai J Sci. 2013;40:240-7.

24. Saralamp P, Chuakul W, Temsiririrkkul R, Clayton 
T. Medicinal plant in Thailand. 1st ed. Bangkok: 
Amarin Printing and Publishing Public Company; 
1996.

25. The Pharmacopoeia Commission of People’s Re-
public of China. English Edition Pharmacopoeia 
of the People’s Republic of China, vol. 1. Beijing: 
Chemical Industry Press; 2015.264 p. 

26. The Pharmacopoeia Commission of People’s Re-
public of China. English Edition Pharmacopoeia 
of the People’s Republic of China, vol. 1. Beijing: 
Chemical Industry Press; 2015.243 p.

27. Charoensin S, Punvittayagul C, Pompimon W, 
Mevatee U, Wongpoomchai R. Toxicological and 
clastogenic evaluation of pinocembrin and pinos-
trobin isolated from Boesenbergia pandurata in 
Wistar rats. Thai J Toxicology. 2010;25:29-40.

28. Eisai PT. Medicinal herb index in Indonesia. 2nd 
ed. Jakarta: PT. Eisai Indonesia; 1995.

29. Heyne K. Tumbuhan berguna Indonesia I. Jakar-
ta: Yayasan Sarana Wana Jaya; 1987.

30. Oyedeji OA, Adeniyi BA, Ajayi O, König WA. Es-
sential oil composition of Piper guineense and its 
antimicrobial activity. Another chemotype from Ni-
geria. Phytother Res. 2005;19:362-4.

31. Tirillini B, Velasquez ER, Pellegrino R. Chemical 
composition and antimicrobial activity of essential 
oil of Piper angustifolium. Planta Med. 1996;62: 
372-3.

32. Monzote L, García M, Montalvo AM, Scull R, Mi-
randa M. Chemistry, cytotoxicity and anti Leish-
manial activity of the essential oil from Piper auri-
tum. Mem Inst Oswaldo Cruz. 2010;105:168-73. 

33. Sariego I, Monzote L, Scull R, Díaz A, Caballero Y. 
Activity of essential oils from Cuban plants agains 



Sanguan S, et al. Amoebicidal activity of herb essential oils 97

Leishmania donovani and Trichomonas vaginalis. 
Int J Essent Oil Therap. 2008;2:172-4.

34. Khan M, Siddiqui M. Antimicrobial activity of Piper 
fruits. Nat Prod Rad. 2007;6:111-3.

35. Wongsariya K, Phanthong P, Bunyapraphatsara 
N, Srisukh V, Chomnawang MT. Synergistic in-
teraction and mode of action of Citrus hystrix es-
sential oil against bacteria causing periodontal 
diseases. Pharm Biol. 2014;52:273-80.

36. Rammanee K, Hongpattarakere T. Effects of 
tropical citrus essential oils on growth, afl atoxin 
production, and ultrastructure alterations of As-
pergillus fl avus and Aspergillus parasiticus. Food 
Bioprocess Technol. 2011;4:1050-9.

37. Changtam C, de Koning HP, Ibrahim H, Sajid MS, 
Gould MK, Suksamrarn A. Curcuminoid analogs 
with potent activity against Trypanosoma and 
Leishmania species. Eur J Med Chem. 2010;45: 
941-56.

38. Aditya NP, Chimote G, Gunalan K, Banerjee R, 
Patankar S, Madhusudhan B. Curcuminoids-
loaded liposomes in combination with arteether 
protects against Plasmodium berghei infection in 
mice. Exp Parasitol. 2012;131:292-9.

39. Moghadamtousi SZ, Kadir HA, Hassandarvish P, 
Tajik H, Abubakar S, Zandi K. A review on antibac-
terial, antiviral, and antifungal activity of curcumin. 
Biomed Res Int. 2014. doi: 10.1155/2014/186864.

40. Natta L, Orapin K, Krittika N, Pantip B. Essential 
oil from fi ve Zingiberaceae for anti-food borne 
bacteria. Int Food Res J. 2008;15:337-46.

41. Taweechaisupapong S, Singhara S, Lertsatit-
thanakorn P, Khunkitti W. Antimicrobial effects of 
Boesenbergia pandurata and Piper sarmentosum 
leaf extracts on planktonic cells and biofi lm of oral 
pathogens. Pak J Pharm Sci. 2010;23:224-31.

42. Chu DM, Miles H, Toney D, Ngyuen C, Marciano-
Cabral F. Amebicidal activity of plant extracts from 
Southeast Asian Acanthamoeba spp. Parasitol 
Res. 1998;84:746-52.

43. Sukumar K, Perich MJ, Boobar LR. Botanical de-
rivatives in mosquito control: a review. J Am Mosq 
Control Assoc. 1991;7:210-36.

44. Tawatsin A, Wratten SD, Scott RR, Thavara U, 
Techadamrongsin Y. Repellency of volatile oils 
from plants against three mosquito vectors. J Vec-
tor Ecol. 2001;26:76-82. 

45. Shaalan EA, Canyon DV, Younes MW, Abdel-Wa-
hab H, Mansour AH. Synergistic effi cacy of botan-
ical blends with and without synthetic insecticides 
against Aedes aegypti and Culex annulirostris 
mosquitoes. J Vector Ecol. 2005;30:284-8.

46. Kumar R, Lloyd D. Recent advances in the treat-
ment of Acanthamoeba keratitis. Clin Infect Dis. 
2002;35:434-41.

47. Derda M, Hadaś E, Thiem B. Plant extracts as nat-
ural amoebicidal agents. Parasitol Res. 2009;104: 
705-8. 



98 Chiang Mai Med J

การคัดกรองฤทธิ์ฆาเช้ืออะมีบา Acanthamoeba sp. ในหลอดทดลองของนํ้ามันหอม
ระเหยจากพืช 

สุธิดา สงวน,1 อัญชลี วรรณสาร,2 อนุลักษณ จันทรคํา,2 อัจฉรียา จิตตภักดี,2 ดวงรัตน ริยอง,2 
ดนิตา จําปาแกว1 และ เบญจวรรณ ปตาสวัสดิ2์
1บัณฑิตวิทยาลัย มหาวิทยาลัยเชียงใหม, 2ภาควิชาปรสิตวิทยา คณะแพทยศาสตร มหาวิทยาลัยเชียงใหม 

วัตถุประสงค  เพื่อคัดกรองฤทธ์ิฆาอะแคนทามีบาในหลอดทดลองของนํ้ามันหอมระเหยที่สกัดไดจากพืช 10 
ชนิด ใน 3 วงศพืช

วิธีการ ทําการสกัดน ้ํามันหอมระเหยจากวัสดุแหงของพืชที่วินิจฉัยชนิดแลวโดยวิธีกลั่นดวยไอนํ้า พรอมบันทึก
ผลผลิตรอยละและลักษณะทางกายภาพของนํ้ามันหอมระเหยที่สกัดได เตรียมเช้ืออะแคนทามีบาระยะซิสต
และโทรโฟซอยตจากการแยกเพาะเลี้ยงเชื้อบนอาหารวุนและอาหารเหลวตามลําดับ แลวทดสอบฤทธิ์ฆาอะ
แคนทามีบาในหลอดทดลองของนํ้ามันหอมระเหยแตละชนิด โดยทําที่ความเขมขน 50 มิลลิกรัมตอมิลลิลิตร 
เมื่อเวลาผานไป 24 ชั่วโมง สังเกตการเปลี่ยนแปลงทางสัณฐานวิทยาของเซลล พรอมบันทึกการมีชีวิตรอดและ
รอยละการตายของเซลลภายใตกลองจุลทรรศน

ผลการทดลอง  พืชท้ังหมดใหผลิตผลของน้ํามันหอมระเหยอยูในชวง 0.3-6.7% (v/w) จากนํ้าหนักแหง ใน
การทดสอบฤทธิ์ฆาอะแคนทามีบาพบวานํ้ามันหอมระเหย 5 ใน 10 ชนิด ไดแก น้ํามันหอมระเหยจากดีปลี 
(Piper retrofractum Vahl.), พริกไทย (P. nigrum Linn.), มะกรูด (Citrus hystrix DC.), ขมิ้นชัน (Curcu-
ma longa Linn.) และกระชาย (Kaempferia pandurata Roxb.) มีฤทธ์ิฆาอะแคนทามีบาระยะโทรโฟซอยต 
ได โดยพบอัตราการตายเทากับรอยละ 100 ยิ่งไปกวาน้ันนํ้ามันหอมระเหยจากดีปลีและมะกรูดยังมีฤทธิ์ฆา
อะแคนทามีบาระยะซิสตได โดยพบอัตราการตายเทากับรอยละ 3.35 และ 43.62 ตามลําดับ

สรุป  เปนการรายงานคร้ังแรกเก่ียวกับฤทธ์ิฆาอะแคนทามีบาของนํ้ามันหอมระเหยท่ีทดสอบในการศึกษาคร้ังน้ี 
โดยเฉพาะนํ้ามันหอมระเหยจากดีปลีและมะกรูดที่มีประสิทธิภาพสูงสุด โดยมีผลตอทั้งสองระยะของอะแคน
ทามีบา ผลการศึกษาน้ีถือเปนความรูพื้นฐานสําหรับการศึกษาตอไปเกี่ยวกับฤทธิ์ฆาอะแคนทามีบาของนํ้ามัน
หอมระเหยจากพืชท่ีสามารถนําไปพัฒนาและประยุกตใชในการรักษาโรคท่ีเกิดจากเช้ืออะแคนทามีบาซึ่งใน
ปจจุบันยังไมมียารักษาท่ีไดผล เชียงใหมเวชสาร 2561;57(2):89-98.

คําสําคัญ:  Acanthamoeba sp., ฤทธิ์ฆาอะแคนทามีบา นํ้ามันหอมระเหย ดีปลี มะกรูด


