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Among the most prevalent diseases caused by protozoan parasites, 
the parasites of the genus Plasmodium cause malaria.  Malaria is 
transmitted to humans by the infected female anopheles mosquito. 
Malaria is a vector-borne disease and it continues to have devastating 
effects on people’s lives, especially in developing countries. To control 
malaria, many popular practices exist to avoid the nuisance of mosquito 
bites such as fumigation, burning green leaves on the hut’s threshold, 
mosquito coils, insecticide sprays, and repellents. Due to the vast 
metabolic diversity of plants, natural products may offer relatively 
cheaper and an easy alternative treatment opportunity to treat malaria. 
The genus Aloe is one of the top medicinal plants that has  maintained 
its popularity over the course of time. Aloe in one form or another is a 
common domestic medicine and is the basis of most pharmaceutical 
preparations. Various components present in the Aloe species have 
been found effective against many diseases, including malaria. Although 
most of the antimalarial activities were based on in vivo tests, in vitro 
tests were also analyzed by certain researchers. The leaf latex in all Aloe 
species and the isolated compounds displayed antimalarial activity in 
a dose-independent manner. Considering that natural molecules have 
acted as natural templates in the development of antimalarial agents, it 
is encouraged to investigate further analyses into Aloe constituents and 
their values against malaria. It should be followed with phytochemical 
and pharmacological analyses to give scientific ground to medicinal 
knowledge and future potential utilization. 

Keywords: Aloe species, Aloe extracts, Malaria, Antimalarial, and 
Chloroquine

Introduction 
Throughout the history of mankind, malaria has been one 
of the major causes of human illness and death.1 Among 
the most prevalent diseases caused by protozoan parasites, 
malaria is caused by parasites of the genus Plasmodium and 
transmitted to humans by infected female the anophelese 
mosquito.2 Plasmodium falciparum, Plasmodium malariae, 

Plasmodium knowlesi Plasmodium ovale, and Plasmodium 
vivax are the five parasite species that cause malaria in 
humans. Among these species, P. falciparum causes the 
most severe form of malaria and hence is responsible for 
higher mortality rates.3 Malaria is a vector-borne disease 
and it continues to have devastating effects on people’s lives, 
especially in developing countries.4 The estimated number of 
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malaria deaths stood at 627, 000 of the estimated 241 million 
cases of malaria in 2020 worldwide.5 The evidence for man’s 
attempts to fight malaria can be dated back as far as 270 
years BC in the ancient Chinese medical records.6 To control 
malaria, many popular practices exist to avoid the nuisance 
of mosquito bites such as fumigation, burning green leaves 
on the hut’s threshold, mosquito coils, insecticide sprays, 
and repellents. Smoke is a common method of repelling 
biting mosquitoes that is used throughout the world from 
ancient times to current.7 To treat infectious diseases such 
as malaria, herbal medicine plays a great role. Due to the 
vast metabolic diversity of plants, natural products may give 
an alternative opportunity for treatment and a cheap and 
easy to treat malarial infection. For instance, artemisinin 
and quinine are antimalarial drugs that were isolated from 
plants. As a result, it can be generalized that plants have 
potential as sources of active chemical components used 
for antimalarial drugs.8 

Plants are the richest resource of active molecules in 
traditional systems of medicine and modern medicines. The 
use of plants and their products as medicines can be traced 
as far back as the beginning of human civilization.9 In human 
history medicinal plants, a source of remedies, are widely 
used as alternative therapeutic tools for the prevention 
or treatment of many diseases.10 The genus Aloe is one 
of the most important medicinal plants that has obtained 
its popularity from ancient times. Aloe plants are used 
from time immemorial to today. Therefore, they become a 
popular household remedy exhibiting a range of beneficial 
health-promoting properties. Aloe in one form or another 
is a common domestic medicine and is the basis of most 
pharmaceutical preparations.11 For instance, investigations 
have led to increased importance of the mostly known Aloe 

species, A. vera due to its dependable medicinal properties, 
and it has been used in the preparation of pharmaceutical 
products.12 Combinations of active molecules extracted 
from Aloe species have been indicated to confer a variety 
of biological effects with different mechanisms of action.13 
The chemical compositions that have been identified in 
Aloe plants include simple and complex polysaccharides, 
minerals, vitamins, enzymes, hydrocarbons, fatty acids, 
indoles, pyrimidines, aldehydes, and ketones, dicarboxylic 
acids, phenolic compounds, phytosterols, and alkaloids 
with potential biological and toxicological activities.14 These 
components make the Aloe species to be known as one of 
the most important plants to fight various diseases including 
malaria. In literature, antimalarial activities of specific Aloe 
species have been reported.2 Therefore, the current work 
is based on the comprehensive information that shows 
antimalarial activities of Aloe species extracts.

Preparation of Aloe extracts
The preparation of Aloe extracts has been discussed by 
authors. The way of preparing extracts is nearly the same. 
However, the comparative methods are necessary to prepare 
Aloe extracts as well as to isolate the compounds from Aloe 
species. For this reason, selecting mature and healthy parts, 
not using the oven/sun drying process because it decomposes 
active constituents are comparative procedures. The leaves 
of Aloe plants are the most used and are heterogeneous 
and can be divided into three major parts. These are, (i) 
the majorty consists of structural components of the leaf 
part, the outer green epidermis; (ii) the part that vascular 
bundles are placed where the bitter latex or sap is obtained, 
the outer pulp region below the epidermis; and (iii) the 
inner leaf pulp, which consists of Aloe gel and containing 
parenchyma cells Figure 1.15,16 

Figure 1.The main parts Aloe leaf; A: epidermis (the outer rind); B: the outer leaf pulp, 
sap/exudate (latex); and C: mesophyll (the inner leaf pulp/gel)19
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If the three parts of the leaves are needed separately, leaf 
latex is collected by cutting the leaves transversally near 
the base and arranging them concentrically around a plate/
container. The latex powder is prepared. The gel of the leaf 
is prepared by cutting leaves edge and skin with a sharp 
and sterile knife/ blade Figure 2. Then the gel is chopped 
into smaller pieces to facilitate the drying process. After 
that, the gel is powdered to make it ready for the next few 
steps. The separated skin from latex and gel is also dried and 
powdered to make it ready for further analysis. Although 
the drying and powdering process can be different, other 
parts of the Aloe plants like root and flower are also dried 
and powdered for the further process.17,18

Antimalarial Compounds of Aloe extracts

The biological properties of Aloe such as the treatment of 
malaria are due to various compounds of Aloe extracts, 
rather than to one single class of compounds.22  Although 
leaves are the most used part of the plants, recently some 
studies have reported that the bioactive roots17 and flowers23 

of the plant can also be used. Phytochemical analyses shows 
the presence of flavonoids, alkaloids, terpenoids, saponin, 
tannin, steroids, glycosides, etc.24-26 In the phytochemical 
analysis, the presence or absence of phytochemicals even 
for one plant is based on basic parameters. (1) Plant parts 
such as leaf (gel, latex, or skin), root, or flowers, (2) solvent 
used for extraction (methanol, ethanol, ethyl acetate, 
chloroform, hexane, etc. or their ratio), and (3) extraction 
procedures/type (Soxhlet extraction, maceration, or others) 
Table 1.

Several constituents from various phytochemical classes 
such as alkaloids, anthrones, anthraquinones, chromones, 
flavonoids, glycoproteins, naphthalene’s, and pyrones 
have been isolated from different Aloe species.34 These 
compounds are very active against diseases. In literature, it 
has been stated that biological activities should be assigned 
to a synergistic action of the compounds contained therein 
rather than a single chemical substance.3 Table 2 shows 
some of these antimalarial phytoconstituents. 

Figure 2.Separation of the leaf gel of Aloe fleurentiniorum20

Table 1.Phytochemical screening reports of Aloe species

Aloe spp. Part of 
pant Form of Extract Phytochemicals Present Ref.

A. elegans Todaro Leaf (Gel) Methanol extract Anthraquinones, Flavonoids, Saponins and Tannins [27]

A.vera Leaf (Gel) Ethanolic extract
Tannins, Saponins Phlobatannins, flavonoids, 

anthraquinones, terpen-oids, steroids, alkaloids, 
Carbohydrates, Glycosides

[28]

A. gilbertii  Root CH2Cl2:CH3OH (1:1) 
extract alkaloids, anthraquinones, terpen-oids, flavonoids [25]

A. eleganis Root CH2Cl2:CH3OH (1:1) 
extract

anthraquinones, terpenoids, phenols, saponins, 
tannins, glycosides [25]

A. elegans Leaf (Gel)

Petroleum ether 
extract

Saponins

[28]
Ethyl acetate 

extract
Saponins and glycosides, 

Ethanol extract Saponins, tannins, terpenoids, and phenols
Distilled water 

extracts Saponins and flavonoids 
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The chemical structures of some Aloe species phytochemicals 
components are represented in Table 2 is shown in Figure 3. 
These bioactive compounds are responsible in Aloe species 
fighting various diseases including malaria.

Antimalarial Activities of Aloe extracts
Traditional Therapeutic Effects

There are many natural medicinal herbs and plants, among 
them, Aloe species like A. vera possess a vast array of 

healing benefits. It has been in use for ages as conventional 
medicine.8 According to a survey conducted on medicinal 
plants traditionally used for the treatment of malaria 
in eastern Ethiopia, Aloe species are among the most 
commonly reported plants.42 Malaria is one of the diseases 
that are treated by Aloe species traditionally worldwide.43 
Generally, Aloe species such as A. percrassa,36 A. otallensis 
B.,2 A. macrocarpa T.,40 A. citrina,37 A. debrana,39 and A. 
dawei44 have been used traditionally to treat malaria in 

A. adigratana
 Reynolds

Leaf
(Gel)

Petroleum ether 
extract 

Alkaloids, Glycosides, 
Steroids, Carbohydrates, Fixed oils, and fats, 

Amino acids and proteins

[29]
Chloroform extract Flavonoids, Tannins, Terpenoids, Steroids 

Carbohydrates, Amino acids and proteins
 Ethyl acetate 

extract
Glycosides, Terpenoids, Saponins, Amino acids and 

proteins

 Ethanol extract
Alkaloids, Alkaloids, Flavonoids, Tannins, Glycosides, 
Terpenoids Steroids, Carbohydrates, Amino acids and 

proteins
A. adigratana 

Reynolds Leaf (Gel) Methanol
Extract Anthraquinones, Flavonoids, Saponins and Tannins [30]

A. perryi Flower Methanol extract Glycosides, phytosterols, proteins, and amino acids, 
flavonoids, phenols, and carbohydrates [31]

A. pulcherrima 
Gilbert and 

Sebsebe 

Leaf 
(latex)

Dried latex Anthraquinones, Flavonoids, Saponins, Glycosides, 
Tannins, Phenols and Alkaloids [32]

A. turkanensis Whole
Plant

Aqueous and 
methanol extracts

Tannins, anthraquinones, terpenoids/steroids, 
saponins, and alkaloids [33]

Table 2.The medicinal applications of Aloe species toward malaria

Aloe spp. Part of 
plant Name of the isolated compounds Class of 

phytochemicals Ref.

 A. percrassa 
Todaro Leaf latex Aloin A/B and microdontin A/B Anthrone [36]

A. citrina Leaf latex Homonataloin A/B Anthrone [37]
A. pulcherrima Gil. 

and Seb. Leaf latex nataloin and 7-hydroxyaloin Anthrone [38]

A. debrana Chrstian Leaf latex Aloin Anthrone [39]

A. debrana Chrstian Leaf latex
(E)-2-(1-hydroxy-2-methylpropyl)-8-(6’-O-cinnamoyl)-

β-D-glucopyranosyl-7-methoxy-5-methylchromone 
(HCGMM)

Chromone [39]

A. macrocarpa 
Todaro Leaf latex Aloin and aloinoside  Anthrone [40]

A. macrocarpa 
Todaro Leaf latex Aloe-emodin Anthraquinone [40]

A.  otallensis Baker Leaf latex Plicataloside Naphthalene 
Derivative [2]

A.pulcherrima Root chrysophanol, aloesaponarin I, and aloesaponarin II Anthraquinones [41]
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a different society. The part most used is the leaf of Aloe 
species and it’s latex was used. The latex of A. macrocarpa 
and A. trichosantha was used while leaf gel and root of 
A. gilbertii to cure malaria traditionally.45 To treat malaria 
traditionally people used the plants’ parts orally. The fresh 
exudate, powder of leaf/exudate Aloe calidophila, Aloe 
gilbertii Reynolds, A. macrocarpa, and A. pirottae were 
used in Ethiopia by incorporating it to other substance like 
water or without incorporating the plants.43

on in vivo tests, in vitro tests were analyzed by certain 
investigators in animals like rat/mice.  It is all about 
the chemical constituents that are used in antimalarial 
applications. In the literature, the leaves and roots of 
different Aloe species were tested and showed variable 
antimalarial activities and vitro antimalarial tests of ether 
leaves extracts of A. dawei showed an amazing inhibition 
of parasite growth against P. falciparum comparing the 
chloroquine diphosphate as a control measure.47 In the 
same way, Aloe perryi has been studied for its in vitro 
antiplasmodial activity. This resulted in the use of the 
plant leaf latex in the treatment of malaria.48 The in vitro 
activity against plasmodium was observed by the aqueous 
leaf extract as well as isolated compounds of A. vera. The 
compounds, aloe-emodin and aloin which were isolated 
from A. vera leaf extract, possessed dose-dependent 
antiplasmodial activities in literature.8

Different Aloe species showed various antimalarial activities. 
The leaf extracts of Aloe viridiflora, A. wickensii, A. speciose, 
and A. suprafoliata exhibited the most promising antimalarial 
activity over a single and double cycle of growth, with A. 
viridiflora being the most active. In addition to that, the root 
of A. marlothii showed some greater inhibitory effect which 
was observed over a double cycle of growth. In comparison 
to leaf extract which inhibited 18.2% parasite growth over 
a double cycle of growth, 42.3% inhibitory activity of 50μg 
mL-1 of the root extract was observed in the investigation. It 
is interesting to note that one of the Aloe active molecules 
called emodin could inhibit the in vitro intra-erythrocytic 
growth of chloroquine-resistant FCR-3 malaria.

There are methods such as malaria SYBR Green I-based in 
vitro assay techniques for gauging  in-vitro an antiplasmodial 
activity evaluation of the phytoconstituents against 
chloroquine-resistant (D6) and -sensitive (W2) strains of 
P. falciparum. Generally, the phytochemicals identified 
by HPLC and spectroscopic analyses from these Aloe 
species and the reason for the antimalarial activities are 
mainly anthrones, chromone, flavonoids, coumarines, 
anthraquinones, and naphthalene derivatives.42,49

In Vivo Antimalarial Activities

Most of the antimalarial analyses were done via in vivo 
assays. In the study, Aloe barbadensis extracts showed 
remarkable antimalarial properties. The increases in the 
concentration of the extracts result in an increase in the 
antimalarial activities of the extracts. The parasitemia 
suppressive effect of Aloe species such as A. barbadensis 
can be considered hypothetically as a rich source of active 
components such as anthraquinones and other quinoid 
molecules that are the characteristic constituents of the 
Aloe genus. When compared to chloroquine which is the 
standard drug, A. barbadensis probably has some intrinsic 
antimalarial activity from the percentage parasitemia 

Figure 3.Structures of some antimalarial compounds

Aloe species are not only used to treat malaria but they 
were also used as a repellent to control mosquitoes and not 
attack people. One such species is A. pirottae which was 
used by Ethiopians.46 Therefore Aloe has been traditionally 
used worldwide as a folk remedy for various diseases that 
have high mortality rates like malaria because of its multiple 
bioactive constituents which lead to various biological 
activities. The traditional antimalarial applications of the 
genus Aloe brought the modern analysis of the Aloe species 
for three main reasons: The first reason is to identify the 
chemical constituents of the Aloe species responsible for 
the treatment of malaria. Secondly, the applications of Aloe 
species in a scientific way by determining the dosage and 
toxicity with a clear mechanism of action. Thirdly, once 
the chemical constituents and scientific way of using the 
extracts of Aloe species have been known, further analysis 
can take place to synthesize drugs from the Aloe species. 
Therefore, the traditional antimalarial treatment is based 
on drug delivery.

Modern Therapeutic Effects 

In Vitro Antimalarial Activities

Although most of the antimalarial activities were based 
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inhibition and suppression or clearance due to its active 
constituents.50 

Various Aloe species extracts and compounds possess 
genuine antimalarial activity as observed by animal 
experiments on animals like mice. The latex of A. debrana 
and the compounds that were isolated were (aloin and 
HCGMM),39 A. pulcherrima, and the isolated compounds 
(nataloin and 7-hydroxyaloin),38 A. percrassa and isolated 
compounds (aloin A/B and microdontin A/B),36 A. 
megalacantha and TLC isolates,52 A. macrocarpa and the 
isolated compounds (aloin, aloinoside, and their semi-
synthetic derivative aloe-emodin),40 and A. citrina and the 
isolated compound (homonataloin A/B).37 Literature states 
the treatment of P. berghei infected animals when treated 
with leaf latex and isolated compounds of Aloe species, have 
shown dose-dependent weight loss reduction and other 
signs. However, the treatment by leaf latex and isolates of 
A. megalacantha was observed to reduce malaria caused 
weight loss and hypothermia. Consequently, it increased 
the survival time of Plasmodium berghei infected animals 
(mice).51 Therefore, the cure ability of Aloe extracts is 
considerably greater than the known antimalarial drug 
itself.2

Dosage and Complication
Although Aloe species have a crucial role in applications, 
they are not as safe as the people assume which can 
cause problems in usage. However, only a few species are 
extremely toxic and poisonous. Some species such as A. 
ferox are potentially toxic.14 Hence, it is very important to 
know and use Aloe species by identifying their possible side 
effects. Hence toxicity assay must be tested before applied 
it as a therapeutic action, especially for oral administration. 
The study conducted by the Organization for Economic 
Cooperation and Development (OECD) guidelines 42552 
reported maximum dose.  The dose to 2000mg/kg has 
been reported by these guide lines as similar to the 
Aloe species.51  Based on this, the animal under study is 
observed for toxicity signs such as changes in skin color, 
tremors, blinking eyes, lacrimation, convulsion, muscle 
weakness, sedation, salivation, urination, diarrhea, sleep, 
lethargy, coma, and death in a given period of time.2,37-40 
The extracts and compounds isolated from the Aloe species 
have shown antimalarial activities. The latex of the Aloe 
species has the power to help in the survival of the animal 
infected by malaria. This is due to the latex which is rich in 
bioactive compounds. As a result, nataloin, 7-hydroxyaloin, 
microdontin A/B, aloin A/B, aloin, aloinoside, and aloe-
emodin of A. pulcherrima, A. percrassa, A. megalacantha, 
and A. macrocarpa showed good antimlarial activities when 
compared with a chloroquine treatment regime and well 
as dosage. In most of in-vivo studies, distilled water was 
used on the mice which was the controlled group.37,39,41,51 

In the literature, the leaf latex in all Aloe species and 
isolated compounds displayed antimalarial activity in a 
dose-independent manner. The leaf latex and isolated 
compounds were prepared at three different doses of 
100, 200, and 400 mg/kg of the body infected animal and 
chloroquine at 25 mg/kg in a volume of 1 mL/100 g body 
weight of that animal. In all Aloe species, the negative 
control group/distilled water has no suppression effects.  
The highest percent suppressions are achieved at 200 mg/
kg/day is which is 56.2% for A. pulcherrima 7-Hdroxyaloin, 
at 400 mg/kg/day which is 73.6% for A. percrassa latex, 
at 400 mg/kg/day which is 79.6% for A. megalacantha TLC 
isolate coded AM3, and at 400 mg/kg/day which is 100% for 
A. macrocarpa aloinoside. The aloinoside of A. macrocarpa 
exhibited a similar chemo suppression effect to chloroquine. 
This shows that aloinoside is a powerful compound to help 
treat malaria Table 2. In all Aloe species latex and isolates, 
the mean survival time of animals treated with extracts 
was longer when compared with vehicle/ negative control 
groups treated animals. Therefore, mean survival time is 
another parameter that is commonly used to evaluate the 
efficacy of antimalarial plant extracts.53 Although it is not 
observed in some tests, due to many factors it is interesting 
to note that latex which has no isolated compounds has 
strong antimalarial activities. In A. percrassa, the tested 
latex showed a better chemo-supression effect than the 
individual compounds. Alternatively, the survival mean 
time activity of latex of A. pulcherrima, is longer than the 
two isolated compounds, nataloin and 7-hydroxyaloin. 
Generally, these reasons that are explained are that the 
compounds exert their actions synergistically or there may 
be other minor components in the latex which have stronger 
schizonticidal activity as described in the literature.35 

The other point is to know the symptoms of malaria 
before using the Aloe extracts especially in the traditional 
treatment because symptoms like fever can be the same 
for many diseases. It is important to know the symptoms 
of malaria. Using Aloe species as a traditional medicine 
may generate complication. In addition to this the dosage 
is another source of complication in traditional usage. In 
modern times, the need of malarial treatment is obviously 
important because the parasite is studied or obtained first. 
Therefore, knowing the symptoms is to get additional 
information rather than to test whether the symptoms are 
malarial or not. On the whole, to be familiar with symptoms 
of malaria is very important for malarial treatment.   

Conclusion and Future Avenues
Aloe species have multiple uses, but it has been shown 
that the most common local use was in the traditional 
health care system. Based on the indigenous antimalarial 
effects of Aloe plants, the scientific studies, in vitro and in 
vivo reports confirmed that the leaves and roots of Aloe 
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plants possessed genuine antimalarial activities which 
could be attributed to the presence of the active chemical 
constituents. The studies have demonstrated that the Aloe 
exudates and isolated compounds possess a promising 
antimalarial activity in a dose-dependent manner, providing 
the scientific evidence for the conventional use of the 
plant. Moreover, the activity of the active constituents 
along with their relative margin of safety merit the use of 
these compounds as it leads to the development of safer, 
cost-effective, and more potent alternative drugs for the 
treatment of malaria. 

Considering that natural molecules have acted as natural 
templates in the development of antimalarial agents, 
it is imperative to research further analyses into Aloe 
constituents and their values against malaria. It should 
be followed with phytochemical and pharmacological 
analyses to give scientific ground to medicinal knowledge 
and future potential utilization. In most literature, the 
leaf latex and the compounds isolated from it were used 
to treat malaria. This shows that the latex is rich in active 
compounds which is used as antimalarial agents. Therefore, 
further studies are needed to determine which compound 
acts as a strong antimalarial agent and if synergistic effects 
of the compounds are used for antimalarial activities. In 
addition, it is recommended to test other parts of Aloe 
plants like flowers, leaf gel, leaf skin, etc. against malaria. 
Further analysis is important to identify the result; in case 
malarial drugs like chloroquine are incorporated into Aloe 
extracts/ isolated compounds. Although most studies are 
directed towards the curative effect of the test substances, 
in-depth pharmacokinetic and pharmacodynamic studies 
are needed to elucidate their mechanism of action.

Conflict of Interest: None

References
1. Sumsakul W, Plengsuriyakarn T, Chaijaroenkul W, 

Viyanant V, Karbwang J, Na-Bangchang K. Antimalarial 
activity of plumbagin in vitro and in animal models. BMC 
Complement Altern Med. 2014 Jan;14:15. [PubMed] 
[Google Scholar]

2. Paulos B, Bisrat D, Gedif T, Asres K. Antimalarial 
and antioxidant activities of the leaf exudates and 
a naphthalene derivative from Aloe otallensis Baker. 
Ethiop Pharm J. 2011;29(2):100-7. [Google Scholar]

3. Koning-Ward T. F. De, Dixon M. W. A, L. Tilley, Gilson 
P. R. “Plasmodium species: Master renovators of their 
host cells”. Nat Rev Microbiol. 2016 Aug;14(8):494-507. 
[PubMed] [Google Scholar]

4. Rahi M, Sharma A. Malaria control initiatives that have 
the potential to be game changers in India’s quest 
for malaria elimination. Health Policy. 2022;10:1-12. 
[Google Scholar]

5. World Health Organization (WHO). Available from: 

https://www.who.int/. 2022. [PubMed] [Google 
Scholar]

6. Hanboonkunupakarn B, White NJ. The threat of 
antimalarial drug resistance. Trop Dis Travel Med 
Vaccines. 2016 Jul;2:10. [PubMed] [Google Scholar]

7. Moore SJ, Lenglet AD. An overview of plants used as 
insect repellents. 2004. [Google Scholar]

8. Kumar S, Yadav M, Yadav A, Rohilla P, Yadav JP. 
Antiplasmodial potential and quantification of aloin 
and aloe-emodin in A. vera collected from different 
climatic regions of India. BMC Complement Altern 
Med. 2017 Jul;17(1):369. [PubMed] [Google Scholar]

9. Dluya T, Daniel D, Yusuf U. In vitro antioxidant activity 
and phytochemical evaluation of five medicinal plants 
extract. Pharm Chem J. 2017;4(5):73-82.

10. Kaur S, Mondal P. Study of total phenolic and flavonoid 
content, antioxidant activity and antimicrobial 
properties of medicinal plants. J. Microbiol. Exp. 2014; 
1(1):23-8. [Google Scholar]

11. Reynolds T, editor. Aloes: the genus Aloe. CRC press; 
2004 Jan 23. pp.24-27. [Google Scholar]

12. Eshun K, He Q. A. vera: A valuable ingredient for the 
food, pharmaceutical and cosmetic industries: A review. 
Crit Rev Food Sci Nutr. 2004;44(2):91-6.  [PubMed] 
[Google Scholar]

13. Sánchez M, González-Burgos E, Iglesias I, Gómez-
Serranillos MP. Pharmacological update properties of 
A. vera and its major active constituents. Molecules. 
2020;25(6):1324. [PubMed] [Google Scholar]

14. Yadeta AT. Food applications of Aloe species: A review. 
J Plant Sci Phytopathol. 2022;6:24-32. [Google Scholar]

15. Joseph B, Raj SJ. Pharmacognostic and phytochemical 
properties of Aloe vera linn an overview. Int J Pharm 
Sci Rev Res. 2010 Jan;4(2):106-10. [Google Scholar]

16. Ahmed M, Hussain F. Chemical composition and 
biochemical activity of A. vera (A. barbadensis Miller) 
leaves. IJCBS. 2013;3:29-33. [Google Scholar]

17. Abdissa N, Gohlke S, Frese M, Sewald N. Cytotoxic 
compounds from Aloe megalacantha. Molecules. 2017 
Jul;22(7):1136. [PubMed] [Google Scholar]

18. López A, De Tangil MS, Vega-Orellana O, Ramírez 
AS, Rico M. Phenolic constituents, antioxidant and 
preliminary antimycoplasmic activities of leaf skin 
and flowers of A. vera (L.) Burm. f.(syn. A. barbadensis 
Mill.) from the Canary Islands (Spain). Molecules. 
2013;18(5):4942-54. [PubMed] [Google Scholar]

19. Akaberi M, Sobhani Z, Javadi B, Sahebkar A, Emami 
SA. Therapeutic effects of Aloe spp. in traditional and 
modern medicine: A review. Biomed Pharmacother. 
2016;84:759-72. [PubMed] [Google Scholar]

20. Moni SS, Sultan MH, Makeen HA, Madkhali OA, Bakkari 
MA, Alqahtani SS, Alshahrani S, Menachery SJ, Alam 
MI, Elmobark ME, ur Rehman Z. Bioactive principles 

https://pubmed.ncbi.nlm.nih.gov/24410949/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antimalarial+activity+of+plumbagin+in+vitro+and+in+animal+models&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antimalarial+and+antioxidant+activities+of+the+leaf+exudate+and+a+naphthalene+derivative+from+Aloe+otallensis+Baker&btnG=
https://pubmed.ncbi.nlm.nih.gov/27374802/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Plasmodium+species%3A+Master+renovators+of+their+host+cells&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Malaria+control+initiatives+that+have+the+potential+to+be+game+changers+in+India%E2%80%99s+quest+for+malaria+elimination&btnG=
https://pubmed.ncbi.nlm.nih.gov/28883954/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=6.%09Hanboonkunupakarn+B%2C+White+NJ.+The+threat+of+antimalarial+drug+resistance&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=7.%09Moore+SJ%2C+Lenglet+AD.+An+overview+of+plants+used+as+insect+repellents&btnG=
https://pubmed.ncbi.nlm.nih.gov/28716028/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antiplasmodial+potential+and+quantification+of+aloin+and+aloe-emodin+in+A.+vera+collected+from+different+climatic+regions+of&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Study+of+total+phenolic+and+flavonoid+content%2C+antioxidant+activity+and+antimicrobial+properties+of+medicinal+plants&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=11.%09Tom+R.+Aloes%3A+the+genus+Aloe.+CRC+Press+LLC&btnG=
https://pubmed.ncbi.nlm.nih.gov/15116756/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A.+vera%3A+A+valuable+ingredient+for+the+food%2C+pharmaceutical+and+cosmetic+industries%3A+A+review&btnG=
https://pubmed.ncbi.nlm.nih.gov/32183224/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Pharmacological+update+properties+of+A.+vera+and+its+major+active+constituents&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=14.%09Yadeta+AT.+Food+applications+of+Aloe+species%3A+A+review&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=15.%09Joseph+B%2C+Justin+RS.+Pharmacognostic+and+phytochemical+properties+of+A.+vera+Linn+an+overview&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Chemical+composition+and+biochemical+activity+of+A.+vera+%28A.+barbadensis+Miller%29+leaves&btnG=
https://pubmed.ncbi.nlm.nih.gov/28686200/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=17.%09Abdissa+N%2C+Gohlke+S%2C+Frese+M%2C+Sewald+N.+Cytotoxic+compounds+from+Aloe+megalacantha.+Molecules&btnG=
https://pubmed.ncbi.nlm.nih.gov/23624648/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Phenolic+constituents%2C+antioxidant+and+preliminary+antimycoplasmic+activities+of+leaf+skin+and+flowers+of+A.+ver&btnG=
https://pubmed.ncbi.nlm.nih.gov/27716590/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Therapeutic+effects+of+Aloe+spp.+in+traditional+and+modern+medicine%3A+A+review&btnG=


65
Yadeta AT 

J. Commun. Dis. 2022; 54(3)

ISSN: 0019-5138 
DOI: https://doi.org/10.24321/0019.5138.202290

in exudate gel from the leaf of Aloe fleurentiniorum, 
traditionally used as folkloric medicine by local people 
of Aridah and Fayfa mountains, Saudi Arabia. Arab J 
Chem. 2021;14(11):103400. [Google Scholar]

21. Nalimu F, Oloro J, Kahwa I, Ogwang PE. Review on the 
phytochemistry and toxicological profiles of A. vera and 
A. ferox. Futur J Pharm Sci. 2021;7(1):145. [PubMed] 
[Google Scholar]

22. Andrea B, Dumitrița R, Florina C, Francisc D, Anastasia 
V, Socaci S, Adela P. Comparative analysis of some 
bioactive compounds in leaves of different Aloe species. 
BMC Chem. 2020 Oct;14(1):67. [PubMed] [Google 
Scholar]

23. Martínez-Sánchez A, López-Cañavate ME, Guirao-
Martínez J, Roca MJ, Aguayo E. Aloe vera flowers, a 
byproduct with great potential and wide application, 
depending on maturity stage. Foods. 2020 Oct; 
9(11):1542. [PubMed] [Google Scholar]

24. Jha A, Prakash D, Bisht D. A Phytochemical screening 
of the ethanolic extract of A. vera gel. IJSR. 
2019;8(10):1543-44. 

25. Mudin J, Etana D, Salah H, Dagne A, Milkyas E. 
Anthraquinones from the roots of Aloe gilbertii and 
Aloe eleganis. J Natur Sci Res. 2018;8(1):1-7. 

26. Ranghoo-Sanmukhiya M, Govinden-Soulange J, 
Lavergne C, Khoyratty S, Da Silva D, Frederich M, Kodja 
H. Molecular biology, phytochemistry and bioactivity 
of three endemic Aloe species from Mauritius 
and Re´union Islands. Phytochem Anal. 2010 Nov-
Dec;21(6):566-74. [PubMed] [Google Scholar]

27. Sbhatu DB, Berhe GG, Hndeya AG, Abdu A, Mulugeta 
A, Abraha HB, Weldemichael MY, Tekle HT, Gebru HA, 
Taye MG, Kidanemariam HG. Hair washing formulations 
from Aloe elegans Todaro gel: The potential for making 
hair shampoo. Adv Pharmacol Pharm Sci. 2020 
Aug;2020:8835120. [PubMed] [Google Scholar]

28. Habtemariam M. Medhanie G. Screening of biologically 
active constituents from leaves of Aloe elegans and 
their antimicrobial activities against clinical pathogens. 
Afr J Microbiol Res. 2017;11(8):366-71. [Google Scholar]

29. Brhane GH, Gopalakrishnan VK, Hagos Z, Hiruy M, 
Devaki K, Chaithanya KK. Phytochemical screening and 
in vitro antioxidant activities of ethanolic gel extract 
of Aloe adigratana Reynolds. JPR. 2018;12(1):13-9. 
[Google Scholar]

30. Sbhatu DB, Berhe GG, Hndeya AG, Abraha HB, Abdu 
A, Gebru HA, Taye MG, Mulugeta A, Weldemichael 
MY, Tekle HT, Kidanemariam HG. Formulation and 
physicochemical evaluation of lab-based Aloe 
adigratana Reynolds shampoos. Int J Anal Chem. 2020 
Apr;2020:6290617. [PubMed] [Google Scholar]

31. Al-Oqail MM, El-Shaibany A, Al-Jassas E, Al-Sheddi ES, 
Al-Massarani SM, Farshori NN. In vitro anti-proliferative 

activities of Aloe perryi flowers extract on human liver, 
colon, breast, lung, prostate and epithelial cancer cell 
lines. Pak J Pharm Sci. 2016;29(2):723-9. [PubMed] 
[Google Scholar]

32. Amare GG, Meharie BG, Belayneh YM. Evaluation 
of antidiabetic activity of the leaf latex of Aloe 
pulcherrima Gilbert and Sebsebe (Aloaceae). Evid Based 
Complement Alternat Med. 2020 Oct;2020:8899743. 
[PubMed] [Google Scholar]

33. Muthii RZ, Mucunu MJ, Peter MM, Gitahi KS. 
Phytochemistry and toxicity studies of aqueous 
and methanol extract of naturally growing and 
cultivated Aloe turkanensis. J Pharmacogn Phytochem. 
2015;3:144-7. [Google Scholar]

34. Amoo SO, Aremu AO, Van Staden J. Unraveling the 
medicinal potential of South African Aloe species. 
J Ethnopharmacol. 2014;153(1):19-41. [PubMed] 
[Google Scholar]

35. Hamman JH. Composition and applications of A. vera 
leaf gel. Molecules. 2008;13(8):1599-616. [PubMed] 
[Google Scholar]

36. Geremedhin G, Bisrat D, Asres K. Isolation, 
characterization and in vivo antimalarial evaluation of 
anthrones from the leaf latex of Aloe percrassa Todaro. 
J Nat Remedies. 2014;14(2):119-25. [Google Scholar]

37. Girma B, Bisrat D, Asres K. Antimalarial evaluation of 
the leaf latex of Aloe citrina and its major constituent. 
Anc Sci Life. 2015 Jan-Mar;34(3):142-6. [PubMed] 
[Google Scholar]

38. Teka T, Bisrat D, Yeshak MY, Asres K. Antimalarial activity 
of the chemical constituents of the leaf latex of Aloe 
pulcherrima Gilbert and Sebsebe. Molecules. 2016 
Oct;21(11):1415. [PubMed] [Google Scholar]

39. Gemechu W, Bisrat D, Asres K. Antimalarial anthrone 
and chromone from the leaf latex of Aloe debrana 
Chrstian, Ethiop. Pharm. J. 2014;30:1-9. [Google 
Scholar]

40. Tewabe Y, Assefa S. Antimalarial potential of the leaf 
exudate of Aloe macrocarpa Todaro and its major 
constituents against Plasmodium berghei. Clin Exp 
Pharmacol. 2018;8(1):1-6. [Google Scholar]

41. Abdissa D, Geleta G, Bacha K, Abdissa N. Phytochemical 
investigation of Aloe pulcherrima roots and evaluation 
for its antibacterial and antiplasmodial activities. PLoS 
One. 2017 Mar;12(3):e0173882. [PubMed] [Google 
Scholar]

42. Mesfin A, Giday M, Animut A, Teklehaymanot T. 
Ethnobotanical study of antimalarial plants in Shinile 
District, Somali Region, Ethiopia, and in vivo evaluation 
of selected ones against Plasmodium berghei. J 
Ethnopharmacol. 2012 Jan;139(1):221-7.  [PubMed] 
[Google Scholar]

43. Belayneh A, Demissew S, Bussa NF, Bisrat D. Ethno-

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bioactive+principles+in+exudate+gel+from+the+leaf+of+Aloe+fleurentiniorum%2C+traditionally+used+as+folkloric+medicine+by+lo&btnG=
https://pubmed.ncbi.nlm.nih.gov/34307697/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Review+on+the+phytochemistry+and+toxicological+profiles+of+A.+vera+and+A.+ferox&btnG=
https://pubmed.ncbi.nlm.nih.gov/33292458/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparative+analysis+of+some+bioactive+compounds+in+leaves+of+different+Aloe+sp&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparative+analysis+of+some+bioactive+compounds+in+leaves+of+different+Aloe+sp&btnG=
https://pubmed.ncbi.nlm.nih.gov/33114533/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A.+vera+flowers%2C+a+byproduct+with+great+potential+and+wide+application%2C+depending+on+maturity+sta&btnG=
https://pubmed.ncbi.nlm.nih.gov/20821810/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Molecular+biology%2C+phytochemistry+and+bioactivity+of+three+endemic+Aloe+species+from+Mauritius+and+Re%C2%B4union+Islands&btnG=
https://pubmed.ncbi.nlm.nih.gov/32964207/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hair+washing+formulations+from+Aloe+elegans+Todaro+gel%3A+The+potential+for+making+hair+shampoo&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Screening+of+biologically+active+constituents+from+leaves+of+Aloe+elegans+and+their+antimicrobial+activities+against+clinic&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Phytochemical+screening+and+in+vitro+antioxidant+activities+of+ethanolic+gel+extract+of+Aloe+adigratana+Reynold&btnG=
https://pubmed.ncbi.nlm.nih.gov/32313547/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Formulation+and+physicochemical+evaluation+of+lab-based+Aloe+adigratana+Reynolds+shampo&btnG=
https://pubmed.ncbi.nlm.nih.gov/27113311/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=In+vitro+anti-proliferative+activities+of+Aloe+perryi+flowers+extract+on+human+liver%2C+colon%2C+breast%2C+lung%2C+prostate+and+epithelial+cancer+cel&btnG=
https://pubmed.ncbi.nlm.nih.gov/33082833/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+antidiabetic+activity+of+the+leaf+latex+of+Aloe+pulcherrima+Gilbert+and+Sebsebe+%28Aloac&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Phytochemistry+and+toxicity+studies+of+aqueous+and+methanol+extract+of+naturally+growing+and+cultivated&btnG=
https://pubmed.ncbi.nlm.nih.gov/24509153/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Unraveling+the+medicinal+potential+of+South+African+Aloe+species&btnG=
https://pubmed.ncbi.nlm.nih.gov/18794775/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=36.%09Hamman+JH.+Composition+and+applications+of+A.+vera+leaf+gel&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Isolation%2C+characterization+and+in+vivo+antimalarial+evaluation+of+anthrones+from+the+leaf+latex+of+Al&btnG=
https://pubmed.ncbi.nlm.nih.gov/26120228/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=ntimalarial+evaluation+of+the+leaf+latex+of+Aloe+citrina+and+its+major+constituent&btnG=
https://pubmed.ncbi.nlm.nih.gov/27801850/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antimalarial+activity+of+the+chemical+constituents+of+the+leaf+latex+of+Aloe+pulcherrima+Gilbert+and+Sebsebe&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=40.%09Gemechu+W%2C+Bisrat+D%2C+Asres+K.+Antimalarial+anthrone+and+chromone+from+the+leaf+latex+of+Aloe+debrana+Chrstian&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=40.%09Gemechu+W%2C+Bisrat+D%2C+Asres+K.+Antimalarial+anthrone+and+chromone+from+the+leaf+latex+of+Aloe+debrana+Chrstian&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antimalarial+potential+of+the+leaf+exudate+of+Aloe+macrocarpa+Todaro+and+its+major+constituents+against+Plasmodium+berghei&btnG=
https://pubmed.ncbi.nlm.nih.gov/28333961/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Phytochemical+investigation+of+Aloe+pulcherrima+roots+and+evaluation+for+its+antibacterial+and+antiplasmodial+activities&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Phytochemical+investigation+of+Aloe+pulcherrima+roots+and+evaluation+for+its+antibacterial+and+antiplasmodial+activities&btnG=
https://pubmed.ncbi.nlm.nih.gov/22101085/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ethnobotanical+study+of+antimalarial+plants+in+Shinile+District%2C+Somali+Region%2C+Ethiopia%2C+and+in+vivo+evaluation+of+selected+ones+&btnG=


66
Yadeta AT 
J. Commun. Dis. 2022; 54(3)

ISSN: 0019-5138 
DOI: https://doi.org/10.24321/0019.5138.202290

medicinal and bio-cultural importance of Aloes from 
south and east of the Great Rift Valley floristic regions 
of Ethiopia. Heliyon. 2020 Jun;6(6):e04344. [PubMed] 
[Google Scholar]

44. Abdissa N, Induli M, Fitzpatrick P, Alao JP, Sunnerhagen 
P, Landberg G, Yenesew A, Erdélyi M. Cytotoxic 
quinones from the roots of Aloe dawei. Molecules. 
2014 Mar;19(3):3264-73. [PubMed] [Google Scholar]

45. Oda BK, Erena BA. Aloes of Ethiopia: A review on uses 
and importance of Aloes in Ethiopia. Int J Plant Biol 
Res. 2017;5(1):1059. [Google Scholar]

46. Bekele D, Petros B. Repellent effects of Aloe pirottae 
(Aloaceae) gel extract and Brassica nigra (Brassicaceae) 
essential oil against the malaria vector, Anopheles 
arabiensis Patton (Diptera: Culicidae). Bioch & Anal 
Biochem. 2017;6(3):1-7. [Google Scholar]

47. Bbosa GS, Kyegombe DB, Lubega A, Musisi N, Ogwal-
Okeng J, Odyek O. Anti-Plasmodium falciparum 
activity of Aloe dawei and Justicia betonica. AJPP. 
2013;7(31):2258-63.

48. Mothana RA, Al-Musayeib NM, Matheeussen A, Cos P, 
Maes L. Assessment of the in vitro antiprotozoal and 
cytotoxic potential of 20 selected medicinal plants from 
the island of Soqotra. Molecules. 2012;17(12):14349-
60. [PubMed] [Google Scholar]

49. Van Zyl RL, Viljoen AM. In vitro activity of Aloe 
extracts against Plasmodium falciparum. S Afr J Bot. 
2002;68:106-10. [Google Scholar]

50. Adebayo NS, Motunrayo O. Evaluation of antiplasmodial 
potential of A. barbadensis and Allium sativum on 
Plasmodium berghei-infected mice. J Med Plant Res. 
2018;12(22):320-4. [Google Scholar]

51. Hintsa G, Sibhat GG, Karim A. Evaluation of antimalarial 
activity of the leaf latex and TLC isolates from Aloe 
megalacantha Baker in Plasmodium berghei infected 
mice. Evid Based Complement Alternat Med. 2019 
Apr;2019:6459498. [PubMed] [Google Scholar]

52. Organization for Economic Co-Operation and 
Development (OECD). OECD guidelines for the testing of 
chemicals: Acute Oral Toxicity Up and Down-Procedure 
(UDP). 2008; pp. 1-27. 

53. David AF, Philip JR, Simon IC, Reto B, Solomon N. 
Antimalarial drug discovery: efficacy models for 
compound screening. Nature Rev. 2004 Jun;3:509-
20. [PubMed] [Google Scholar]

https://pubmed.ncbi.nlm.nih.gov/32637713/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ethno-medicinal+and+bio-cultural+importance+of+Aloes+from+south+and+east+of+the+Great+Rift+Valley+floristic+regions+of+Ethiopia&btnG=
https://pubmed.ncbi.nlm.nih.gov/24642911/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cytotoxic+quinones+from+the+roots+of+Aloe+dawei&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Aloes+of+Ethiopia%3A+A+review+on+uses+and+importance+of+Aloes+in+Ethiopia&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Repellent+effects+of+Aloe+pirottae+%28Aloaceae%29+gel+extract+and+Brassica+nigra+%28Brassicaceae%29+essential+oil+against+the+malaria+vector%2C+Anopheles+arabiensis+Patton+%28Diptera%3A+Culicidae%29&btnG=
https://pubmed.ncbi.nlm.nih.gov/23208469/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Assessment+of+the+in+vitro+antiprotozoal+and+cytotoxic+potential+of+20+selected+medicinal+plants+from+the+island+of&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=In+vitro+activity+of+Aloe+extracts+against+Plasmodium+falciparum&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+antiplasmodial+potential+of+A.+barbadensis+and+Allium+sativum+on+Plasmodium+berghei-infected+mice&btnG=
https://pubmed.ncbi.nlm.nih.gov/31110551/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+antimalarial+activity+of+the+leaf+latex+and+TLC+isolates+from+Aloe+megalacantha+Baker+in+Plasmodium+berghei+infected+mice&btnG=
https://pubmed.ncbi.nlm.nih.gov/15173840/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antimalarial+drug+discovery%3A+efficacy+models+for+compound+screening&btnG=

