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Introduction

Abstract:

Acanthamoeba spp. is a parasite that can significantly
destroy vision. It enters eyes through polluted water or
contact lenses , and starts to kill eyes epithelial cells.
The aim of this paper is to study the lethal effect of
Moringa oliefera aqueous plant extract on Acanthamoeba
spp. In vitro.Samples of Moringa oliefera plants were
acquired from nurseries in Basra province. Following the
creation of plant extracts, (GC-MS) was used to identify
the active components. Results revealed the presence of
bioactive components like : tannins, glycosides, alkaloids,
flavones and phenols in the wused extracts
Corneal samples were collected from patients infected
with AK in Basrah's teaching hospital. The isolated
protozoan has been morphologically classified to the genus
level depending on cyst morphology declared by Page
F.C. (1967), and it has been given the genus A. Castellani.
Plant extracts from M. oliefera have been examined in
vitro for their capacity to destroy Acanthamoeba cells.
Acanthamoeba trophozoites were used in a number of (6
x 10* )cells per ml. A three separated repeatition
experiments’ were done to evaluate of M. oliefera aqueous
plant extract effect on this protozoan.
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In the 1970s (Naginton et al., 1974; Samples et

Keratitis (AK), a dangerous, vision-aggressive
opportunistic parasite infection that pass in the eye
over polluted or contact lenses and water ,
primarily belongs to Acanthamoeba spp.
Infections lead it to swiftly start killing target cells
as soon as enters the eye.

According to Lorenzo-Morales et al. (2015), AK
is a rare corneal infection that might endanger
vision if it is not recognized and properly treated.

al., 1984) Acanthamoeba was first recognized as
an eye pathogen that causes chronic keratitis and
iIs commonly resistant to conventional antibiotic
therapy. Castellani made the discovery of
Acanthamoeba in 1930 (Fuerst et al., 2015). It
can be found in a variety of environments, such
as: the mucosa of nasopharynx’s , skin lesions,
contact lenses (CL), surgical tools, drainages,
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sediments, dialysis units, air, dirt, and dust,
(Shanmuganathan, 2019).

Oddo (2006) asserts that these creatures are also
capable of existing beyond the bodies of their
infected hosts. According to Nicholas (2017).
These organisms, which can exist as active
trophozoites or latent cysts, are known to bloom in
hot tubs , swimming pools ,ponds , and Contact
lenses .

The well-known herb Moringa oliefera, belongs
to the Asteraceae family (Mankar et al., 2022).
This herb because of its multiple aromatic and
therapeutic qualities, according to Bigagli et al.
(2017). These plants' essential oils (EOs) are
crucial for aromatherapy, medicines, and natural
food flavor (Rathore and Kumar, 2021). M.
oliefera is the most widely used is an annual or
perennial plant that is indigenous to temperate
regions of Asia, according to Dai et al. (2022).

It is frequently planted all over the world,
including in nations like western Xinjiang, China,
Germany, Hungary, France, and Russia.

The goal of this study is to find out how effective
plant extracts from M. oliefera are against
amoebae that cause AK.

Material and methods
Preparing of plant extract:

Plant After being carefully cleaned, it was ground
into a fine powder using a mechanical grinder |,
kept in sterile containers until they were needed.
Plant extracts as an aqueous form have been used ,
depending on Harbone (1984). A glass flask
holding 400 ml of hot, distilled water (500°C) and
(20 ) g of dry plant powder was continuously
turned for (12 ) hours and for 30 minutes. the
filtrate was put in petri dishes and dried in the lab
until it was needed at a temperature of (40°C). A
(45°C) rotary evaporator (Orem Scientific Ltd.,
Switzerland) was used to concentrate the plant.

Gas contact mass spectrometry:

For quality control reasons labs of Nahran Omar-
Basra Oil Company, the Gas Chromatography-
Mass Spectrograph (GC-MS) method was used to
find out what chemicals were made from the
extract of M. oliefera.

Moringa oliefera qualitative reagents

Each Moringa oliefera seeds was put through a
series of quality checks using different chemical
reagents made in a lab: the Phenols test (Harbone,
1984), the Flavonoids test, the Glycosides test, the
Al-Khazarji test, the Alkaloids test, the Peach and
Tracey test, the Saponins test, the Bargah test, and
the Tannins test (Jawad test).

Parasite specimens collection :

73 corneal specimen from the Basra Teaching
Hospital that were allegedly taken from AK-
infected people included 27 people who wore
contact lenses and 46 people who did not.

Samples were obtained from the lower
conjunctiva and the eye using a sterile cotton swab
that was rolled from one side to the other. Then a
light microscope was used to examine these
samples. According to Anisah et al.

Parasite cultures:

Using PYGA media, Acanthamoeba growth has
been accomplished. Many petri plates were sub-
cultured to produce enough trophozoites and
cysts to conduct the study.

Staining and examination methods:

Prior to the investigation using the wet mount
technique, two drops (25 1) of the Acanthamoeba
spp. suspension were spread out on a glass slide,
and the material was then covered off with a
coverslip (El-Sayed & Hikal, 2015). The final
classification method used was morphological
level-based (Page, 1967). Transient stains like
eosin and methylene blue are used in wet-mount
staining techniques.

Cell viability test

The "Trypan Blue" dye (0.4%) was used in a 1:1
ratio to test the vitality of Acanthamoeba cells
(Geisa et al., 2020). Acanthamoeba cells were
taken out of the growth medium after being
centrifuged at 2000 rpm for five minutes and
being cleaned twice with sterile PBS saline. They
were then counted using a Neubauer
hemocytometer after being examined under a light
microscope and injected into the mice's eyes.

Results:
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Table 1. GC-MS showing bioactive composites of a crude extract of Moringa oleifera.
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Precise tests of therapeutic plants have been used tannins, glycosides, and flavones were found to be
for the aqueous extracts of crude Moringa oleifera the majority compounds that are active in the
plant. Saponins , either, Alkaloids, phenols, Moringa oliefera aqueous plant  extract.

Table 2 . Qualitative reagents of aqueous extract Moringa oleifera .

Reagents used Moringa oleifera
Dragendroff Reagent / Alkaloids +

Ferric Chloride Reagent / phenols +

Saponins +

Benedicts reagent/ glycosides -

Lead Acetate / Tannins +

Flavonoids/ alcoholic potassium | +

hydroxide

(+) means extract have an active compounds (-)have no active compounds.

lethal activity of plant extract : amoebicidal activity compared with other extracts

the effect of plant extract were indicated that the used

aqueous extract have been shown the greater

Table 3. The lethal effect of Moringa oleifera extract on Trophozoite stage.

Time | concentration Ethanol |Ethyl acetate Hexane Mix Aqueous |LSDpgs
0.625 mg/ml 0.80+0.01" 0.64 +0.05" 051 002" 047 *006" 1.00 +0.00"
) 0.3125 mefml 0.13%0.017 022*0.02° 022 0.02° 022 0027 022+002"
2 min 0.016%
0.1562 mz/ml 0.74 £0.04" o058 *0.02° 0.20 0.01"° 0.43 002" 1.00+0.01°
0.02 % wiv (Drug) 0.13 £ 0.01
0.625 mgiml 075 +o.01" 0.53+0.03° 078 +0.01" 037 *0.05" 1.00*0.00"
) 0.3125 nx/ml 093 *0.06" 079 +0.01° 053 *0.03° | 057 x006” | 1002000
4 min 0.0a1*
0.1562 mg/ml 0.22 +0.037 035*0.02° 035 *0.02° 035 002" 035 *002”
0.02 % wiv (Drug) 022 %003
0.625 mg/ml 0.60 +0.05" 0.46 +0.02° 073 +0.02° 030 +0.02" 057 +0.03°
) 0.3125 mg/ml 0.81 *0.08" 071%0.01" 0s0 +o0.01"° 054 toos" 1.00*000”
6 min 0.0367
0.1562 mez/ml 056 005" 0.83%0.04° 056 001" | 071 %0.05" 1.00 *0.00°
0.02 % wiv (Drug) 0.53 £0.03

Different letters significant difference with (p value < 0.05).
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Table 4. Shows Moringa oleifera aqueous extracts effect on cyst stage.

Time | concentration Ethanol |Ethyl acetate| Hexane Mix | Aqueous |LSDg s
0.625 mg/ml 0.74+0.04° 059+002° | 0.84+003° [036+005°] 1.00+0.00°
: 0.3125 mg/ml 0.22+002° 022+002° | 022:002° [022+002"|0.22+002°
2 min 0.026*
0.1562 mg/ml 0.59+0.06° 050+001° | 0.71+003° [030+001%]0.98+0.01°
0.02% w/v (Drug) 0.13£0.01
0.625 mg/ml 0.64+0.04° 051+002° | 070+001” [ 030+001°] 1.00+0.00°
_ 0.3125 mg/ml 0832005° | 070£001° | 090+002° |0.45+004° | 1.002000°
4 min 0.035*
0.1562 mg/ml 0.35+0.02° 0.35+0.02° 035+002° | 035+£002° | 035+ 0.02°
0.02% w/v (Drug) 0.22£0.03
0.625 mg/ml 0.53+0.05° 043+005° | 0.62+003° [025+005°]0.96+002°
: 0.3125 mg/ml 0.77+011" 059+001° | 0.78+0.07° | 034002 [ 1.00+0.00°
6 min 0.042*
0.1562 mg/ml 0.89+0.03" 079+002° | 0.90+000° | 0.60+0.04°| 1.00+0.00°
0.02% w/v (Drug) 0.53+0.03
Different letters shows significant difference with (p value < 0.05).
Discussion effects. The most popular items are dried flowers,

Few compounds that are effective against parasitic
infections are used as antiseptics or treatment
agents due to many factors : the failure of this
chemicals to enter the (blood-brain barrier ) and
the toughness of (cyst stage) furthermore, its
resistance to severe circumstances (Mungroo et
al., 2021).

But chemists have created several substances that
could be utilized to treat a number of
endoparasites.

Furthermore, the discovery of plant extracts and
their application for AK therapies, as employed
with many other parasites, have not received much
attention in recent investigations. Due to the rarity
of illnesses brought on by free-living amoebae and
the limited information of physicians, the
discovery of antiparasitic disease drugs is not
adequately rewarded (Wink, 2012).

The popular aromatic medicinal herb Moringa
oliefera is mostly utilized for its therapeutic

which have a variety of medical characteristics,
including analgesic, anti-inflammatory,
antibacterial, anti-spasmic, and sedative effects
(Gardiner, 2007). The current study's findings
indicate that antibacterial properties can be found
in substances such as : chamazulene, , bisabolol
umbelliferon and cyclic ethers. This is comparable
to Ali and Alattar (2018) study ,it was found that
the components in the extracted chamomile flower
were the same. The cytotoxic effects of plant
extracts on mice and their anti-amoebic abilities
against Acanthamoeba castellani were assessed in
vivo. The results of the present study show that
these compounds considerably retard the
proliferation of pathogenic Acanthamoeba.

There aren't many studies on how well Moringa
oliefera  plant  extracts  work  against
Acanthamoeba. One of them has been discovered
to provide a variety They may be effective against
infections caused by free-living amoebae because
of their variety of therapeutic benefits, which
include anti-inflammatory, antiviral, antibacterial,
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antidiabetic,c and  antiprotozoal  properties
(Siddiqui et al., 2022). Because the cyst stage of
Acanthamoeba spp. has the strongest layers of
cyst walls, it is widely known to be resistant to a
number of environmental stressors, such as
extreme weather (Mitsuwan et al., 2020; Sanchez
& Gustavo, 2021). According to recent research,
M. chamomilla plant extracts inhibited
Acanthamoeba castellani trophozoites and cyst
forms, and aqueous extracts demonstrated potent
anti-Acanthamoebic activities.

A thorough destruction and inhibition have been
shown to occur when using Moringa oliefera
aqueous plant extracts.

According to Singh et al. (2011), certain plant
species contain bioactive chemicals that have been
shown to have strong amoebic effects on
Acanthamoeba  castellani,  preventing its
encystation and excitation. Oleic acid, has an
antimicrobial activity and can induce cell death ,
is present in medicinal plant extract, according to
a recent study. This is like a study of Desbois and
Smith., (2010), that proposed that (oleic acid ) is
significantly obstructs the growth of the
trophozoites because of the critical role in causing
the destruction of the structure in membrane's
lipid. Additionally, the results imply that
Acanthamoeba castellani proliferation may be
inhibited by oleic acid therapy by inducing
apoptosis and trophozoite autophagy. The current
study's findings imply that the high flavonoid
concentration of these plant extracts contributes to
the destruction of Acanthamoeba spp.'s wall
stability and inhibits both stages of the organism.
This is comparable to a 2013 study by Dzoyem et
al. that showed flavonoids can stop microbe
growth by depleting the membrane and preventing
the creation of DNA, RNA, and even proteins.
According to the estimation of the LD50 of used
aqueous plant extracts, that appears with no lethal
properties on mice (no proportion of mice died
across all groups).

Moringa oleifera bioactive Compounds:

Due to the bioactive chemicals found in its leaves,
roots, and seeds, Moringa oleifera is a curative
plant with a diversity of calming qualities
(anticancer, antihypertensive , antiproliferative,
anti-inflammatory and antibacterial) (Pop et al.,
2022). Influence’s of these medicinal compounds
largely depends on two things : their activity and
their stability. According to Pop et al. (2022),

these characteristics are directly correlated with
their components and capacity to incorporate and
sustain their bioactive qualities.
n-Hexadecanoic acid, 6-octadecenoic acid
carbohydrates, amino acids, alkaloids, glycosides,
flavonoids, steroids saponins, tannins and proteins
have all been found in M. oleifera seed samples.
The same was found by Adhere et al. (2020) study
, When they found the same component in seeds.

In vitro effect of plant extracts on
Acanthamoeba spp.

The study investigated that the cytopathic effects
of plant extracts against Acanthamoeba spp. in
vitro. analysis had been detected that these
substances have potent lethal properties against
Acanthamoeba.

There are few studies on the effectiveness of
Moringa oleifera extracts on Acanthamoeba spp.
Studies have been found a wide various types of
curing , such as : antiviral , anti-inflammatory,
antidiabetic, antibacterial and finally antiparasitic
action , which explain their effectiveness on
amoebae.

The cyst stage of Acanthamoeba spp. is generally
known to be resistant to a variety of
environmental  stressors, including  harsh
conditions like hunger, pH ,heat, osmolarity,
dryness’, chlorination , antimicrobial substances
and drugs resistance ), because it has the double
walls in cyst stages (Mitsuwan et al., 2020;
Sanchez & Gustavo, 2021).

Acanthamoeba spp. trophozoites and cysts stages
were inhibited by M. oleifera aqueous plant
extracts, and had a strong lethal effects, when
compared to the control, cysts treated with
aqueous plant extracts from M. oleifera have been
showed a complete destruction and suppression.

Also it has , lethal activity of (0.22 -+ 0.02) for
trophozoites and (0.22 _+0.02) for cysts, . It was
also found in Singh et al.'s (2011) study that the
presence of essential active units in this extracts
shown important amoebicidal action for
Acanthamoeba spp., by blocking its cyst and
trophozoite formation yelding in effectiveness
inhibiting ability of Acanthamoeba spp. growth is
likely due to the (bioactive) units in this plant that
destroy the cell membrane of the organism.
Also the study suggested that , medicinal plant act
as a strong lethal factor for Acanthamoeba spp.
According to oleic acid compound which has
lethal activity causing apoptosis.
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This is comparable to a study by Desbois and
Smith .,(2010), which suggested that (oleic acid )
can inhibits the trophozoites growth by its role in
ruining the structure of membrane's lipid.

Additionally, the results of this study imply that
oleic acid administration  may  restrict
Acanthamoeba spp. growth by causing apoptosis
and trophozoites to engage in autophagy.

This is comparable to Wu et al.'s (2018) study,
which showed the significance of oleic acid in the
activation of amoebic autophagy. Also, contrasts
with Manna et al. (2013), who claimed that , only
function of oleic acid in Acanthamoeba spp. was
to block the electron transport and act as an active
amoebicidal .

The results are consistent with Dzoyem et al.,
(2013), that found (flavonoids ) can prevent the
growth of microorganisms by depleting membrane
proteins.

Furthermore, the high flavonoid content in these
plant extracts appears to contribute to the
destruction of Acanthamoeba spp.'s wall stability
and to the inhibition of both of its developmental
stages.

However, there is no research on Acanthamoeba
species. Phenolic chemicals, have also been
shown lethality on parasites, in a study by
Ramanandraibe et al., (2008) on their lethal effect
on Plasmodium. Phenols have a significant role in
the fight against Entamoeba species by inhibiting
the enzymes responsible for oxidizing chemicals
produced by the parasites (Lal et al., 1996).

The results show that aqueous extracts of M.
oliefera at a concentration of 0.625 mg/ml are
highly efficient in killing the amoeba stages. This
extract was highly efficient in eliminating both
parasite stages when used in previously mentioned
quantities.

The findings suggest that Moringa oliefera
aqueous plant extracts at a dosage of 0.625 mg/ml
might be helpful for eliminating the protozoan in
Finally, it may be claimed that more research on
this parasite is really necessary.

Conflict of Interest:
The authors declare no conflict of interest
References

1. Abass, Z. F., & Jasim, G. A. (2023).
Apportunistic identification of a free-living

Acanthamoeba spp. clinical in different
animales and human in Karbala and Qadisiyah
province/lrag. Journal of Survey in Fisheries
Sciences, 10(3S), 4902-4915.

2. Ahmad, A., ul Qamar, M. T., Shoukat, A.,
Aslam, M. M., Tarig, M., Hakiman, M., &
Joyia, F. A. (2021). The effects of genotypes
and media composition on callogenesis,
regeneration and cell suspension culture of
chamomile (Moringa oliefera L.). PeerJ, 9, el
1464.

3. Ali, A. A, & Alattar, S. A. (2018). Study the

protective effect of Moringa oliefera flower
extract against the toxicity of Entamoeba
histolytica  induces liver and  renal
dysfunctions in adult albino male rats. Iraqi
Journal of Science, 832-838.

4. Al-Khazarji,S.M.(1991). Biopharmacological

study university, Irag.

5. Altameme, H. J., Hameed, I. H., & Kareem,

M. A. (2015). Analysis of alkaloid
phytochemical compounds in the ethanolic
extract of Datura stramonium and evaluation
of antimicrobial activity. African Journal of
Biotechnology, 14(19), 1668.

6. Alves, R, & Grimalt, R. (2018). A review of
platelet-rich  plasma: history,  biology,
mechanism of action, and classification. Skin
appendage disorders, 4(1), 18-24.

7. Anisah, N., Amal, H., Kamel, A. G., Yusof,
S., Noraina, A. R., & Norhayati, M. (2005).
Isolation of Acanthamoeba sp. from
conjunctival sac of healthy individuals using
swab. Trop Biomed, 22(1), 11-14.

8. Azhar, F. J, & Muslim, A. M. (2017).

Experimental Keratitis by Acanthamoeba
polyphaga. International Journal of Sciences,
6(08), 62-66.

9. Baig 1, Junaid Igbal, Naveed Ahmed

Khan. In vitro efficacies of clinically
available drugs against growth and viability of
an Acanthamoeba castellanii keratitis isolate
belonging to the T4 genotype.Antimicrobe
agent chemother , 2013 Aug;57(8):3561-7.

10. Bargah, R. K., & Das, C. (2010). Isolation of
flavonoid glycoside from Moringa

2759 | MEERP LTD

IMRHS 6 (9), 2754-2762 (2023)


https://pubmed.ncbi.nlm.nih.gov/?term=Baig+AM&cauthor_id=23669391
https://pubmed.ncbi.nlm.nih.gov/?term=Iqbal+J&cauthor_id=23669391
https://pubmed.ncbi.nlm.nih.gov/?term=Khan+NA&cauthor_id=23669391
https://pubmed.ncbi.nlm.nih.gov/?term=Khan+NA&cauthor_id=23669391

11.

12.

13.

14.

15.

16.

17.

18.

In Vitro Effect of Aqueous Extract of Moringa Oliefera Plant on Acanthamoeba Spp.

pterygosperma. Oriental Journal of
Chemistry, 26(3), 1203-5.

Bigagli, E., Cinci, L., D'’Ambrosio, M., &
Luceri, C. (2017). Pharmacological activities
of an eye drop containing Moringa oliefera
and Euphrasia officinalis extracts in UVB-
induced oxidative stress and inflammation of
human corneal cells. Journal of
Photochemistry and Photobiology B: Biology,
173, 618-625.

Carnt, N., Hoffman, J. J., Verma, S., Hau, S.,
Radford, C. F., Minassian, D. C., & Dart, J. K.
(2018). Acanthamoeba keratitis: confirmation
of the UK outbreak and a prospective case-
control study identifying contributing risk
factors. British Journal of Ophthalmology,
102(12), 1621-1628.

Carvalho, F. R. D. S., Foronda, A. S., Mannis,
M. J., Hoefling-Lima, A. L., Belfort Jr, R., &
de Freitas, D. (2009). Twenty vyears of
Acanthamoeba keratitis. Cornea, 28(5), 516-
519.

Dai, Y. L., Li, Y., Wang, Q., Niu, F. J., Li, K.
W., Wang, Y. Y., ... & Gao, L. N. (2022).
Chamomile: a review of its traditional uses,
chemical  constituents, pharmacological
activities and quality control studies.
Molecules, 28(1), 133.

de Lacerda, A. G., & Lira, M. (2021).
Acanthamoeba keratitis: a review of biology,
pathophysiology and epidemiology.
Ophthalmic and Physiological Optics, 41(1),
116-135.

Desbois, A. P., & Smith, V. J. (2010).
Antibacterial free fatty acids: activities,
mechanisms of action and biotechnological
potential.  Applied  microbiology and
biotechnology, 85, 1629-1642.

Dzoyem, J. P., Hamamoto, H., Ngameni,
B., Ngadjui, B. T., & Sekimizu, K. (2013).
Antimicrobial  action  mechanism  of
flavonoids from Dorstenia species. Drug
discoveries & therapeutics, 7(2), 66-72.
El-Sayed, N. M., & Hikal, W. M. (2015).
Several staining techniques to enhance the

19.

20.

21.

22.

23.

24,

25.

26.

27.

visibility of Acanthamoeba cysts. Parasitology
research, 114, 823-830.

Fanselow, N., Sirajuddin, N., Yin, X. T,
Huang, A. J., & Stuart, P. M. (2021).
Acanthamoeba Keratitis, pathology, diagnosis
and treatment. Pathogens, 10(3), 323.

Fu, K., Flavin, W., Salamon-Murayama, N.,
Singer, E., Bronstein, J.,, & Keselman, I.
(2021). Acanthamoeba Encephalitis
Mimicking Recurrent Strokes (2665).

Fuerst, P. A., Booton, G. C., & Crary, M.
(2015). Phylogenetic analysis and the
evolution of the 18S rRNA gene typing system
of Acanthamoeba. Journal of Eukaryotic
Microbiology, 62(1), 69-84.

Gardiner, P. (2007). Complementary, holistic,
and integrative  medicine:  chamomile.
Pediatrics in review, 28(4), e16-e18.

Geisa Bernardes,1 Daniella de Sousa Mendes
Moreira Alves,1 Daianny Costa da Silva,l
Luciano Moreira Alves,2 Ana Maria de
Castro,1 Marina Clare Vinaud1,2020 Viability
test exclusively is not adequate to evaluate the
T4 Acanthamoeba keratitis’ treatment. Journal
of Microbiology & Experimentation.

Harbone, J. B. (1984). Phytochemical method-
a guide to modern technique of plant analysis
IInd ed. New York.

Jawad, A.(1997). Ethological studies in
assessing the antiaggressire effectat and some
Iragi medical plant in laboratory Mice. Thesis
in physiology, College of Education, Basra

university.
Jiang, C., Sun, X., Wang, Z., & Zhang, Y.
(2015). Acanthamoeba Keratitis:  clinical

characteristics and management. The ocular
surface, 13(2), 164-168.

Langhorst, J., Varnhagen, 1., Schneider, S. B.,
Albrecht, U., Rueffer, A., Stange, R., ... &
Dobos, G. J. (2013). Randomised clinical trial:
a herbal preparation of myrrh, chamomile and
coffee charcoal compared with mesalazine in
maintaining remission in ulcerative colitis—a
double-blind, double-dummy study.
Alimentary pharmacology & therapeutics,
38(5), 490-500.

2760 | MEERP LTD

IMRHS 6 (9), 2754-2762 (2023)


https://pubmed.ncbi.nlm.nih.gov/?term=Baig+AM&cauthor_id=23669391
https://pubmed.ncbi.nlm.nih.gov/?term=Baig+AM&cauthor_id=23669391
https://pubmed.ncbi.nlm.nih.gov/?term=Baig+AM&cauthor_id=23669391
https://pubmed.ncbi.nlm.nih.gov/?term=Baig+AM&cauthor_id=23669391
https://pubmed.ncbi.nlm.nih.gov/?term=Baig+AM&cauthor_id=23669391

28.

29.

30.

31.

32.

33.

34.

35.

36.

In Vitro Effect of Aqueous Extract of Moringa Oliefera Plant on Acanthamoeba Spp.

Lorenzo-Morales, J., Khan, N. A, &
Walochnik, J. (2015). An update on
Acanthamoeba keratitis: diagnosis,

pathogenesis and treatment. Parasite, 22.
Mankar, S. D., Bhawar, S. B., Shelke, M.,
Sonawane, P., & Parjane, S. (2022). Thyroid
Disorder: An Overview. Research Journal of
Pharmacology and Pharmacodynamics, 14(1),
43-46.

Maycock, N. J.,, & Jayaswal, R. (2016).
Update on Acanthamoeba keratitis: diagnosis,
treatment, and outcomes. Cornea, 35(5), 713-
720.

Mitsuwan, W., Sangkanu, S., Romyasamit, C.,
Kaewjai, C., Jimoh, T. O., de Lourdes Pereira,
M., ... & Nissapatorn, V. (2020). Curcuma
longa rhizome extract and Curcumin reduce
the adhesion of Acanthamoeba triangularis
trophozoites and cysts in polystyrene plastic
surface and contact lens. International Journal
for Parasitology: Drugs and Drug Resistance,
14, 218-229.

Moon, E. K., Chung, D. I, Hong, Y. C., &
Kong, H. H. (2008). Characterization of a
serine proteinase mediating encystation of
Acanthamoeba. Eukaryotic Cell, 7(9), 1513-
1517.

Mungroo, M. R., Siddiqui, R., & Khan, N. A.
(2021). War of the microbial world:
Acanthamoeba  spp.  interactions  with

microorganisms. Folia Microbiologica, 66(5),
689-699.

Muthukumar, V., Shi, L., Chai, N.,
Langenbucher, A., Becker, S. L., Seitz, B., ...
& Szentmary, N. (2022). Efficacy of Off-
Label Anti-Amoebic Agents to Suppress
Trophozoite Formation of Acanthamoeba spp.
on Non-Nutrient Agar Escherichia Coli
Plates. Microorganisms, 10(8), 1642.
Nagington, J., Watson, P. G., Playfair, T. J.,
McGill, J., Jones, B., & Steele, A. M. (1974).
Amoebic infection of the eye. The Lancet, 304
(7896), 1537-1540.

Neelam, S., & Niederkorn, J. Y. (2017).
Focus: infectious diseases: pathobiology and
immunobiology of Acanthamoeba keratitis:

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

insights from animal models. The Yale journal
of biology and medicine, 90(2), 261.

Nicholas Colatrella, O. D., & ABO, A. COA
Monterey Symposium 2017.

Niederkorn, J. Y. (2021). The biology of
Acanthamoeba Keratitis. Experimental Eye
Research, 202, 108365.

Niederkorn, J. Y. (2021). The biology of
Acanthamoeba Kkeratitis. Experimental Eye
Research, 202, 108365.

Oddo, B. D. (2006). Infections caused by free-
living amebas. Historical commentaries,
taxonomy and nomenclature, protozoology
and clinicopathologic  features.  Revista
Chilena de Infectologia: Organo Oficial de la
Sociedad Chilena de Infectologia, 23(3), 200-
214.

Page, F. C. (1967). Re-definition of the genus
Acanthamoeba with descriptions of three
species. The Journal of protozoology, 14(4),
709-724.

Peach and Tracey,M.(1995).Modern Methodes
of plant analysis, Narosa publishes house,
New Delhi.

Rafraf, M., Zemestani, M., & Asghari-
Jafarabadi, M. (2015). Effectiveness of
chamomile tea on glycemic control and serum
lipid profile in patients with type 2 diabetes.
Journal of endocrinological investigation, 38,
163-170.

Rathore, S., & Kumar, R. (2021). Agronomic
interventions affect the growth, yield, and

essential oil composition of German
chamomile (Moringa oliefera L.) in the
western Himalaya. Industrial Crops and

Products, 171, 113873.

Rawat, A., Gupta, A., Kholiya, S., Chauhan,
A., Kumar, D., Venkatesha, K. T., ... &
Padalia, R. C. (2022). Comparative Study of
Chemical Composition of Two Cultivars of
German Chamomile, Moringa oliefera L. syn
Chamomilla recutita L. Rauschert. Journal of
Biologically Active Products from Nature,
12(6), 488-506.

Salameh, A., Bello, N., Becker, J., &
Zangeneh, T. (2015, September). Fatal

2761 | MEERP LTD

IMRHS 6 (9), 2754-2762 (2023)



47.

48.

49.

50.

51.

52.

53.

54,

55.

In Vitro Effect of Aqueous Extract of Moringa Oliefera Plant on Acanthamoeba Spp.

granulomatous amoebic encephalitis caused by
Acanthamoeba in a patient with kidney
transplant: a case report. In Open forum
infectious diseases (Vol. 2, No. 3). Oxford
University Press.

Salamon, 1. (1992). Production of chamomile,
Chamomilla recutita (L.) Rauschert, in
Slovakia. Journal of Herbs, Spices &

Medicinal Plants, 1(1-2), 37-45.

Samples, J. R., Binder, P. S., Luibel, F. J.,
Font, R. L., Visvesvara, G. S., & Peter, C. R.
(1984). Acanthamoeba Kkeratitis possibly
acquired from a hot tub. Archives of
ophthalmology, 102(5), 707-710.

Sanchez, C., & Gustavo, A. (2021). Molecular
manipulation and  new  antimicrobial
identification in Acanthamoeba spp.

Scruggs, B. A, Quist, T. S., Salinas, J. L., &
Greiner, M. A. (2019). Notes from the field:
Acanthamoeba keratitis cases—Ilowa, 2002-
2017. Morbidity and Mortality Weekly
Report, 68(19), 448.

Seal DV, Bennett ES, Todd AK, Todd E &
Tomlinson A. Differential adherence of
acanthamoeba to contact lenses: Effects of
material characteristics. Optom Vis Sci 1995;
72: 23-28.

Shaimaa  Abdul-razag Hameed (2015).
Isolation and Identification of free living
Acanthamoeba spp. And the study of their
pathological effect on labartory mice Balb\C
strain.

Shanmuganathan, V., Epidemiology of
Acanthamoeba species in water treatment
works in England. 2019, University of
Nottingham.

Siddiqui, R., Akbar, N., Khatoon, B., Kawish,
M., Ali, M. S., Shah, M. R., & Khan, N. A.
(2022). Novel plant-based metabolites as
disinfectants against Acanthamoeba
castellanii. Antibiotics, 11(2), 248.

Singh, O., Khanam, Z., Misra, N., &
Srivastava, M. K. (2011). Chamomile

56.

S7.

58.

59.

60.

61.

62.

(Moringa oliefera L.): an overview.
Pharmacognosy reviews, 5(9), 82.

Somani SN, Ronquillo Y, Moshirfar M.
Acanthamoeba Keratitis. In 12. Stat. Pearls.
Publishing LLC: Treasure Island, FL, USA,
2020.

Tan, S. K., Gajurel, K., Tung, C., Albers, G.,
Deresinski, S., Montoya, J. G., ... & Ha, R.
(2014, September). Fatal Acanthamoeba
encephalitis in a patient with a total artificial
heart (syncardia) device. In Open Forum
Infectious Diseases (Vol. 1, No. 2). Oxford
University Press.

Wink, M. (2012). Medicinal plants: a source
of anti-parasitic secondary  metabolites.
Molecules, 17(11), 12771-12791.

Wu, D., Qiao, K., Feng, M., Fu, Y., Cai, J.,
Deng, Y., ... & Cheng, X. (2018). Apoptosis of
Acanthamoeba castellanii trophozoites
induced by oleic acid. Journal of Eukaryotic
Microbiology, 65(2), 191-199.

Wu, J., & Xie, H. (2021). Orthokeratology
lens-related Acanthamoeba Kkeratitis: case
report and analytical review. Journal of
International Medical Research, 49(3),
03000605211000985.

Younis, M. S., Elhamshary, A. M. S. E., Abd-
Elmaboud, A. I., El-Sayed, N. M., & Kishik,
S. M. (2013). Diagnosis of Acanthamoeba
keratitis in clinically suspected cases and its
correlation with some risk factors. Egypt J
Med Sci, 34(2), 527-540.

Zlabur, J. S., Zuti¢, 1., Radman, S., Plesa, M.,
Brnéi¢, M., Barba, F. J., ... & Voca, S. (2020).
Effect of different green extraction methods
and solvents on bioactive components of
chamomile (Moringa oliefera L.) flowers.
Molecules, 25(4), 810.

Cite this: Abdulbaki , Z. A, Alsamir , S. A,,
& Almansour, N. A. A. (2023). In Vitro
Effect of Aqueous Extract of Moringa
Oliefera Plant on Acanthamoeba Spp.
Journal of Medical Research and Health
Sciences, 6(9), 2765-2762. https://doi.org/10.
52845/JMRHS/2023-6-9-5

2762 | MEERP LTD

IMRHS 6 (9), 2754-2762 (2023)



