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ABSTRACT
Ademowo G.A.°

Background: Malaria is one of the most important tropical diseases
which affects majorly populations in developing countries. Increased
resistance of Plasmodium sp. to major antimalarial drugs is a major chal-
lenge to malaria control programs as well as to national health systems in
endemic countries.

Objectives: To determine antimalarial property of Ipomoea involucrata
extract in mice and ascertain the folkloric use in antimalarial recipe.
Methods: The antimalarial activity of Ipomoea involucrata extract and
fractions were evaluated in the 4-day chemo-suppressive test in infected
Plasmodium berghei NK 65 mice. Doses of extract and fractions (100
mg/kg, 200 mg/kg, 400mg/kg and 800 mg/kg) were administered orally
to different groups while the positive control received 10 mg/kg Chloro-
quine (CQ). Pack cell volume (%PCV), bodyweight change and survival
time were monitored.

Results: The extract exerted a dose- dependent effect on parasitaemia,
with the 800 mg/kg hexane fraction group expressing the highest sup-
pression of parasite growth of 96.3% when compared to CQ, the refer-
ence antimalarial drug with 96.2%.

Conclusions: The result indicated that Ipomoea involucrata extract has
antiplasmodial properties that could be exploited as alternative therapy
for malaria, hence the usage in antimalarial recipe is thus justified.
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INTRODUCTION

The increasing rate of death associated with
malaria disease and associated morbidity has
been the trend in malaria-endemic regions
where the majority of children below 5 years
are mostly affected (WHO, 2022). The African
regions and poor or developing countries of the
world accounts for the greater percentage of
the infection and deaths (WHO 2011; CDC,
2021). The continual increase in the global
prevalence of malaria is a result of the increas-
ing resistance of malaria parasites to available
drugs like chloroquine and this poses a great
challenge to malaria control programmes
(White, 2004; Menard & Dondorp, 2017). In
addition to this, the high cost of malaria treat-
ment and non-availability of drugs in develop-
ing countries makes it unaffordable to the com-
mon people. Nigeria is a major susceptible
zone because Plasmodium falciparum, the
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most virulent species is predominantly
found here because the development of the
parasite is highly favoured by stable envi-
ronmental conditions. The recent develop-
ment of the malaria vaccine was disadvan-
taged. The malaria vaccine RTS,S/ASO1
has a relatively low efficacy of 18-36%
against severe malaria and short-term pro-
tection in users as immunity appears to
quickly diminish (RTS,S CTP, 2015;
Okombo & Chibale, 2018) thus limiting its
use. The lack of an effective malaria vac-
cine necessitates the need for the discovery
and development of new effective and safe
drugs with novel modes of action to com-
plement the drugs currently in use.

Many populations of tropical countries de-
pend on traditional medical remedies which
rely solely on plants which have been
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Figure 1: Ipomoea involucrata plant

discovered to be a rich source of new drugs.
The two most important antimalarial drugs,
quinine and artemisinin that are widely used
have been developed from plants while some
others were developed chemically using plant
derived-compounds as a pattern (Basco et al.
1994; Chiyaka et al. 2009). Over the years,
plants have been important sources of new
drugs and several medicinal plants continue to
provide easily accessible alternatives to widely
used antimalarials. Plants have always been
considered to be a possible alternative and rich
source of new drugs and remain the main
source of many phytochemical compounds
with antiplasmodial activity.

Nigeria biome is endowed with plants used for
malaria treatment and control. These represent
more than half of the Nigerian medicinal spe-
cies. To date, there has been scanty literature
on the investigation on antimalarial activities of
many of these plants.

Ipomoeas involucrata is a slender but vigorous,
sprawling or twining annual or perennial herb,
of grassland, secondary scrub and forest, wide-
spread throughout tropical Africa. The plant by
virtue of its active growth has been found suita-
ble as a natural forestry cover for plantations in
S. Nigeria, and W. Cameroons. Several folklor-
ic usages include, infusion drink as a stimulant,
or preventative of fever, antiprotozoal (filarial
infection), antibiotics for gonorrhea, antiasth-
ma, aqueous decoction is taken by women for
dysmenorrhea, and at child-birth to hasten ex-
pulsion of the after-birth; and a compress of
pounded up stems is used for headache
(Burkill, 1985). The whole plant parts are used
in the treatment of convulsion in Nigeria
(Okafor, 2013) while the stems and leaves are
used for treating anaemia in Ghana (Okudaira
et al., 2005).

Studies have reported the antimicrobial activity
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(Ezeabara & Vincent, 2021); anti-
convulsant potencies (David-Oku et al.,
2017), antisickling properties and potential
to reduce stress in sickle cell patients,
haematopoietic effect (Koffuor et al.,
2012), antinociceptive and anti-
inflammatory

activities of [pomoea involucrata. (Uche et
al., 2011) It is also used for the manage-
ment of complications associated
with diabetes mellitus

In continuation of our investigation into the
activities of Nigeria medicinal plants as
potential antimalarial agents (Ojo et al.
2013; Fadare et al. 2013), we present our
investigation of the in vivo antiplasmodial
activity of extract and fractions obtained
from Ipomoea involucrata in mice which is
a constituent in an antimalarial recipe.

Materials and Methods

Plant collection, authentication, and extract
preparation

Fresh Ipomoea involucrata whole plant was
collected from within the University of Iba-
dan, Nigeria and identified in the herbari-
um of the Forest Research Institute, Nige-
ria. Air dried sample was milled and ex-
tracted into methanol by maceration for 72
h and filtered. The filtrate was dried with a
rotary evaporator. The residue was collect-
ed and stored prior to use at 4°C.

Phytochemical analysis

Methanol extract of Ipomoea involucrata
was screened to determine the phytochemi-
cal constituents using standard procedures
(Harborne, 1983).
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Solvents- solvent partitioning of crude meth-
anol extract of Ipomoea involucrata

Crude methanol extract of I involucrata was
partitioned into several solvents of different
polarities ranging from non-polar to moderate-
ly polar solvent. The extract was redissolved in
water: methanol (1:3). This was extracted into
hexane and separated using a separating funnel.
The procedure was repeated three times with
new hexane. The filtrate was combined and
evaporated with rotary evaporator to give hex-
ane fraction. This was repeated using dichloro-
methane and ethyl aceteate which affords di-
chloromethane and ethyl acetate fractions re-
spectively. The left over extract is regarded as
water extract. (Sakar & Nahar, 2012)

In vivo chemo-suppressive antimalarial as-
say

The antimalarial activity of [pomoea involucra-
ta methanol extract and fractions were evaluat-
ed using a 4-day chemo-suppressive test
(Peters, 1975).

Animals

Adult Swiss male and female albino mice
weighing between 18-22 g were used to evalu-
ate the antimalarial activity. They were housed
at the Institute of Advanced Medical Research
and Training (IAMRAT), University College
Hospital, Ibadan, Nigeria. The mice were ran-
domly distributed into six (6) groups of five (5)
animals per cage.

Suppressive test (4-day test)

Animals were used according to Institutional
Animal Care and Use Committee (IACUC)
standards for the study. Each mouse was inocu-
lated with 0.2 mL of infected blood containing
about 1 x 107 doses of P. berghei
berghei collected by cardiac puncture from a
donor mouse.

The 4-day suppressive test was conducted ac-
cording to the method of Peters (1975). For
each extract/fraction, 30 mice distributed into 6
groups of 5 mice each were infected. Animals
in group 1-4 received 100, 200, 400, and 800
mg/kg of methanol extract /fractions of 1. invo-
lucrata, whereas those in group 5 (positive
control) received 10mg/kg of the standard
drug chloroquine while 6 (negative control)
received normal saline as placebo ad [libitum.
Treatment was administered orally and contin-
ued daily for the next 3 days for the group that
received chloroquine or 4 consecutive days for
the extract-treated groups. On day 4, blood
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samples were collected from the caudal
vein and stained with 10% Giemsa stain.
Thereafter, the number of parasitized cells
was estimated under the microscope using
the x100 objective. The numbers of infect-
ed erythrocytes were counted until 1000
erythrocytes were achieved. The average
percentage suppression of parasitemia was
calculated in comparison with controls as
follows:

% suppression = ((% parasitemia in nega-
tive control—% parasitemia in test group)/
(% parasitemia in negative control))x100.
The mice were placed under further sur-
veillance to ascertain the mean survival
time (days) of the animals across each
group. The animals in each group were dai-
ly monitored for mortality from DO, this
was continued after the treatment period till
the mortality of all the animals.

Packed cell volume measurement

Blood samples were collected with hepa-
rinized sealed capillary tubes from the tail
of each mouse. The tubes were then placed
in a micro-haematocrit centrifuge with the
sealed end outwards and centrifuged for
Smin at 11,000 rpm and PCV was deter-
mined using a standard Micro-Hematocrit
reader. The PCV is a measure of the pro-
portion of RBCs to plasma and was meas-
ured before inoculating the parasite and
after treatment.

Data analysis

Chemosuppression of parasite growth and
survival of animals were expressed as mean
+ SEM. Statistical significance of means of
different variables was analysed using Stu-
dent’s t test and one-way analysis of vari-
ance between groups (ANOVA) was used
to compare the difference in percentage
inhibition of parasite growth. For all statis-
tical tests, P statistical significance was set
at P<0.05.

Results and Discussion

Table 1 showed the result of the prelimi-
nary phytochemical screening of /. involu-
crata. Secondary metabolites detected were
majorly alkaloids, tannins, saponins and
flavonoids. This is in accordance with the
findings of Essiett & Ukpong (Essiett &
Ukpong, 2014). The in vivo antimalarial
activity of the methanol extract, hexane,

Fadare et al 117



dichloromethane, ethyl acetate and aqueous
fractions of I involucrata against P. berghei
NK 65 strain in Swiss albino mice is presented
in Table 2. Mean parasitaemia on day 4 in the
untreated control animals was 7.25%, while
mean parasitaemia in animals treated with se-
lected doses (100-800 mg/kg) of I. involucra-
ta extracts ranged from 0.48% to 7.20%. A
dose-dependent chemosuppression of parasite
growth was observed in animals treated with
the extract and fractions of 1. involucrata. At
800 mg/kg of the hexane extract of /. involu-
crata tested, there was a significant percentage
inhibition of parasiteamia compared to the un-
treated control group (P < 0.05), with the long-
est survival time of 24 days. Methanol extract
showed significant suppression of parasite
growth (93.4%) and was partitioned into hex-
ane, dichloromethane and ethyl acetate. Of all
the fractions, hexane fraction of /1. involucrata
produced the highest chemosuppression of
90.7% at a dose of 800 mg/kg, while Chloro-
quine had parasitaemia suppression of 96.2%
on D4. All the doses of the aqueous fraction of
L involucrata tested did not produce any sig-
nificant chemosuppression of parasitaemia.
However, 800 mg/kg of the ethyl acetate frac-
tion of I involucrata, produced a moderate
chemosuppression of parasitaemia of 61.4%. It
was also observed that animals that were treat-
ed with selected doses of the extract/fractions
survived longer than the control untreated ani-
mals.

In spite of the numerous efforts to control ma-
laria, the disease remains a global threat of
enormous proportion and significantly contrib-
utes to the health and economic imbalances in
endemic countries (Dhimam, 2019). Hence,
the need of finding appropriate, effective, and
cheap alternatives against the infection. The
possibility of synthesizing new antimalarials
from plants has become a major goal in the
control programs, which is becoming more
urgent, in light of the limited number of anti-
malarial currently in development. Natural
products have played a major role in the dis-
covery of leads for the development of drugs
to treat human diseases, especially malaria,
indicating that new antimalarial leads may cer-
tainly continue to emerge from tropical plant
sources, We demonstrate that /. involucra-
ta investigated in this study possesses antima-
larial properties that deserve further analysis
and could become a cheap, readily available
source of antimalaria agents in developing
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countries.

Members of the Genus Ipomoea have been
found to possess antiplasmodial activities
(Tia et al., 2022). The result from the phy-
tochemical study of the methanol extract
of 1. involucrata showed the presence of
several secondary metabolites including;
alkaloids, flavonoids, saponins, terpe-
noids and tannin which have been re-
ported previously to possess antiplasmodi-
al activity (Christensen & Karazmi (2001);
Chierrito et al., 2014; Alli et al., 2011;
Afolabi et al, 2016).

In this study, /. involucrata methanol ex-
tract exhibited a dose related chemosup-
pressive activity against the rodent malaria
parasite (P. berghei). It was observed that
there was a continuous significant increase
in the parasite count in untreated mice
from day to day when compared to ani-
mals treated with 800mg/kg of extract
(Figure 2). The crude methanol extract sig-
nificantly suppressed the parasite growth.
It had percentage chemosuppression of
93.4%. The activity was retained after the
methanol extract was partitioned into hex-
ane, dichloromethane and ethyl acetate. Of
all the fractions tested Ipomoea involucra-
ta hexane fraction had the greatest chemo-
suppressive effect, with the highest dose of
800 mg/kg eliciting the highest suppres-
sive activity (90.7%) this was followed by
the dichloromethane fraction with 75.8%.
The ethyl acetate fraction showed a moder-
ate chemosuppression activity while the
lowest activity was demonstrated by the
aqueous fraction. 1. involucrata possess
antioxidant activity which could enhance
the antimalarial effect demonstrated by the
plant (Opene et al., 2018).

Packed cell volume (PCV) is a measure to
determine the effectiveness of drug/extract
in preventing hemolysis resulting from in-
creasing parasitemia associated with ma-
laria. In developing countries malaria is
one of the main causes of anaemia. Hema-
tological indices are the major determinant
of the effect of parasite multiplication in
malaria as they involve the blood and the
blood-forming system (Omarine Nlinwe &
Nange, 2020). A general reduction in
PCV across the group was observed in the
study. P. berghei- infected mice suffer
from anaemia because of the destruction of
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red blood cells (Tangteerawatana et al., 2007).
There was no significant difference in the re-
duction of PCV values of the groups treated
with I involucrata extract and fractions when
compared with the group treated with chloro-
quine, the standard reference drug. Administra-
tion of extract and fractions of I involucrata
prevented significant PCV reduction. There was
a significant reduction in PCV of the infected
untreated group due to the progressive increase
in parasitemia.

All the extract and fractions prevented the re-
duction in body weight of the mice at all doses
except for lower doses (100mg/kg and 200 mg/
kg) of the aqueous fraction. Chloroquine also
had a preventive effect against loss in mice
body weight, while the control group mice had
a significant reduction in body weight. The re-
markable decrease in body weight of control
mice may be due to the effect of the untreated
Plasmodium infection, since the decrease in
body weight is part of its clinical signs. Plas-
modium parasite will increase in mice if not
treated leading to destruction of the red blood
cells causing the death of the animals in a lower
time span (short survival time). Effective anti-
malarial drugs are expected to extend the sur-
vival time of P. berghei-infected mice, to more
than 12 days from the day of inoculation
(Salawu et al, 2010). This was observed in the

treated animals which had longer survival
time. The mean survival time showed a
comparable result in the survival time of
the methanol extract and fractions of the 1.
involucrata to that of the standard drug
(chloroquine). In untreated animals, it was
observed that there was increase in parasi-
tized red blood cells from day to day.

Conclusion

The result of this study showed that the
methanol extracts and fractions of the
whole plant of 1. involucrata possess para-
site suppressive effects in P. berghei in-
fected Swiss albino mice in a dose and
time-dependent manner. /. involucrata pos-
sesses potent antimalarial effects which
suggests that it could be an alternative po-
tential drug lead for the development of a
safe, effective, and affordable antimalarial
agent. The study also provided justification
for the traditional therapeutic use of the
plant in the treatment of malaria

Compliance with ethical standards

The study was carried out in accordance
with international, national guidelines for
the care and use of animals.

.

Fig.2: (a) Blood smear showing parasitized RBC in untreated mouse; b Blood smear of treated mouse with
800 mg/kg of plant extract. Magnification X100, oil immersion

Table 1: Phytochemicals

Alkaloids +++
Cardiac glycosides B
Flavonoids +++
Quinones +
Steroids +
Terpenoids ++
Saponins +++
Tannins +++

+++ =Abundant, ++ = present, + = present in trace amount, — =not detected
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Table 2: Effect of Ipomoea involucrata on parasite suppression, weight and PCV of Plasmodium
falciparum infected mice

Drug/ Dose Mean % % chemosup- Weight (g) Weight PCV PCV Survival
extract (mg/kg)  parasi- pression change Chang  time
taemia (2) e (days)
Dy D, Dy D,
1M 100 2.45+0.25 61.4 19.12 20.17 1.05 42.16 39.42 -2.74 14.8
200 0.85+0.10 88.3 19.12 19.18 0.86 51.74 50.22 -1.52 19.2
400 0.65+0.12 91.0 20.10  21.13  1.03 54.00 50.78 -3.22 20.4
800 0.48+0.05 93.4 20.08  21.15  1.07 43.67 40.22 -3.45 26.0
IH 100 3.01+1.25 58.5 2141 2246 1.05 40.51 38.76 -5.13 14.5
200 2.66+0.36 63.3 18.86  19.63  0.77 47.64 43.51 -4.13 14.2
400 2.01+0.21 72.3 19.62 2076 1.14 50.23 48.21 -2.02 18.1
800 0.50+0.04 90.7 20.12  21.63 151 48.25 47.01 -1.24 22.0
11C 100 7.01£1.36 3.5 19.01 18.98  -0.03 46.98 42.32 -4.66 8.3
200 6.05+0.47 16.6 19.78  20.82 1.04 43.22 40.22 -3.00 11.2
400 2.58+0.51 64.3 2024 2146 1.02 45.67 40.22 -5.45 18.5
800 1.81+0.22 75.8 19.01 2028 1.27 40.51 38.31 -2.20 18.5
IIE 100 7.01+1.4 3.5 1878 1852  -0.26 48.67 40.32 -2.32 8.3
200 6.05 +0.8 16.6 20.02  20.38 036 47.64 43.22 -4.42 11.2
400 2.58 +0.5 64.3 19.62 2042 0.80 48.25 43.22 -5.03 18.5
800 2.45+0.25 61.4 18.86 19.73 087 49.69 43.67 -6.02 18.5
IIA 100 4.92 £0.28 3.1 20.16  20.08 -0.08 46.98 42.33 -4.65 8.7
200 429403 16.3 20.84  20.78  -0.06 40.51 38.21 -2.30 10.2
400 4.08 £0.5 20.5 19.44 2028 0.84 52.01 48.23 -3.78 10.2
800 4.06+0.5 22.5 19.92 2021 0.29 50.71 47.65 -3.06 11.5
CcQ 10 0.30+0.20 96.2 2095 2248 153 49.93 47.67 -2.26 23.5+12
Untreated 7.25+0.25 0 19.82  18.60 -1.22 49.34 31.62 17.72 9.5+£0.5

Values expressed as Mean = SEM, n=6, [IM= [. involucrata methanol extract, IIH = I. involucrata hexane fraction, IIC= I. involucrata dichloro-
methane fraction, IIE= I. involucrata Ethyl acetate fraction, IIA= I involucrata aqueous fraction.

Afolabi, 1. S., Osikoya, I. O., Fajimi, O. D., 5(7): 214-219.
Usoro, P. L., Ogunleye, D. O., Bisi-Adeniyi, T., . )
Adeyemi, A. O., & Adekeye, B. T. (2012). So-  betth J. L., Caspa, R., Ambara, J., & Kou
. rogue, R. L. (2013). Ethno-Botanical Study
lenostemon monostachyus, Ipomoea involucra- f Plants Used for Treatine Malaria i
ta and Carica papaya seed oil versus Glutathi- of Trals Lsed Jor [reeting Mararia In a
Forest: Savanna Margin Area, East Region,

one, or Vernonia amygdalina: methanolic ex- Cameroon. Global Jowrnal of Research on
tracts of novel plants for the management of o X .

. S Medicinal Plants & Indigenous Medicine, 2
sickle cell anemia disease. BMC Complemen- (10): 692-708

tary and Alternative Medicine, 12:262. Burkill, H. M. (1985). The Useful Plants of
Alli, L. A., Adesokan, A. A., Salawu, O. A., West Tropical Africa, 2™ edition, Royal Bo-
Akanji. M. A., & Tijani, A. Y. (2011). Anti  tanic Garden, Kew, 960.

plasmodial activity of aqueous root extract of

Acacia nilotica. African Journal of Biochemical

Research,

Anchor University Journal of Science and Technology , Volume 2 Issue 2 Fadare et al 120



Centre for Disease Control and Prevention
(2021). Malaria’s Impact Worldwide.
https://www.cdc.gov/malaria/
malaria_worldwide/impact.html

Rasmussen, C., Alonso, P., & Ringwald P.
(2022). Current and emerging strategies to
combat antimalarial resistance. Expert Review
of Anti-infect Therapy, 20: (3)353-372

Chierrito, T. P., Aguiar, A. C., de Andrade, L.
M., Ceravolo, I. P., Gongalves, R. A., de
Oliveira, A. J., et al. (2014). Anti-malarial ac-
tivity of indole alkaloids isolated from Aspido-
sperma olivaceum. Malaria Journal, 13(1):
142.

Christensen, S.B., & Kharazmi A. (2001). An-
timalarial natural products: Isolation, charac-
terization and biological properties. In: Tringa-
li C (ed.) Bioactivecompounds from natural
sources: Isolation, characterization and biologi-

cal properties. London: Taylor and Francis,
379-432.

David-Oku, E., Ekpenyong, E. U., Edet, E. E.,
Akuodor, G. C., Obiajunwa-Otteh, J. 1., In-
wang, E. U. (2017). Anticonvulsant Activities
of Ipomoea involucrata, Milletia aboensis, and
Rauvolfia vomitoria on 4-aminopyridine In-
duced seizure in Mice. Saudi Journal of Medi-
cal and Pharmaceutical Sciences, 3(11B):1210
-1215.

Dhiman, S. (2019). Are malaria elimination
efforts on right track? An analysis of gains
achieved and challenges ahead. Infectious Dis-
eases of Poverty, 8: 14.

Essiett, U. A. & Ukpong, U. J. (2014). Com-
parative Phytochemical, Nutrient and Anti-
Nutrient of Stems of Ipomoea Involucrata
Beauv, Ipomoea. Triloba L. and Ipomoea Ba-

tatas Lam. Australian Jewish Fertility Net-
work, 2(4):71-76.

Ezeabara, C. A. & Vincent, G. C (2021). Phy-
tochemical and Antimicrobial Assessments of
Leaf, Stem and Root of Ipomoea involucrata
(P. Beauv). Research Journal of Chemistry and
Environment, 25 (3): 46-53.

Fadare, D. A., Abiodun, O. O., & Ajaiyeoba,
E. O. (2013). In vivo antimalarial activity of
Trichilia megalantha harms extract and frac-
tions in animal models. Parasitology Research,

Anchor University Journal of Science and Technology , Volume 2 Issue 2

112(8):2991-2995
Harbone, J. B. (1983). Phytochemical
methods. A guide to modern techniques of

plant analysis. Chapman and Hall, New
York, pp 23-34.

Koffuor, G. A., Dadzeasah, P. E., & Sam,
G. H. (2012) Haematopoietic effect of an
ethanolic leaf extract of Ipomoea involu-
crata P. Beauv in phlebotomized New Zea-
land White Rabbits. Journal of Biomedical
Science, 1(2): 10-16.

Menard, D., & Dondorp, A. (2017). Anti-
malarial Drug Resistance: A Threat to Ma-
laria Elimination. Cold Spring Harb Per-
spect Medicine. 5; 7(7):a025619.

Mulisa, E., Girma, B., Tesema, S., Yohan-
nes, M., Zemene, E., & Amelo, W. (2018).
Evaluation of /n vivo Antimalarial Activi-
ties of leaves of Moringa  oleif-
era against Plasmodium berghei in Mice.
Jundishapur Journal of Natural Pharma-
ceutical Products, 13(1):€60426.

Ogunka-Nnoka C. U., Okolo, L. U., &
Uwakwe, A. A. (2020). Ameliorative po-
tentials of aqueous extracts of leaf and stem
of Ipomoea involucrata on selected bio-
chemicals in experimental diabetic rats.

International Journal of Basic and Clinical
Pharmacology, 9(1):8-15.

Okafor, J. C. (2013), Tropical Plants in
Health Care Delivery in Nigeria, Book-
builders, Ibadan, 188

Okombo, J., & Chibale, K. (2018). Recent
updates in the discovery and development
of novel antimalarial drug candidates. Med-
chemcomm, 2; 9 (3):437-453.

Okudaira, R., Kyanba, H., Ichiba, T., &
Toyokawa T. (2005) Ipomoea extracts with
disaccharidase-inhibiting activities, Japa-
nese Journal of Sanitary Zoology, 200:521
-3221.

Omarine, N. N., & Nange T. B. (2020). As-
sessment of Hematological Parameters in
Malaria, among Adult Patients Attending
the Bamenda Regional Hospital. Anemia.
21:3814513.

Fadare et al 121


https://www.cdc.gov/malaria/malaria_worldwide/impact.html
https://www.cdc.gov/malaria/malaria_worldwide/impact.html
https://pesquisa.bvsalud.org/portal/?lang=pt&q=au:%22Ogunka-Nnoka,%20Charity%20Uchechi%22
https://pesquisa.bvsalud.org/portal/?lang=pt&q=au:%22Okolo,%20Lucky%20Uche%22
https://pesquisa.bvsalud.org/portal/?lang=pt&q=au:%22Uwakwe,%20Augustine%20Amadikwa%22

Opene, A. O., Ogunka-Nnoka, C. U., &
Uwakwe, A. A (2018). Comparative Study on
the Nutrient Composition and in-Vitro Antioxi-
dant Properties of Leaves and Stems of Ipo-
moea Involucrata. International Journal of Ag-

riculture and Innovative Research 7(2): 2319-
1473.

Owolabi, A. A., Fadare, D. A., Ogbole, O.0.,
& Ajaiyeoba E. O. (2019). In Vivo Antimalarial
Activity of Methanol Extracts and Fractions of
Brachystegia Eurycoma and Mondia Whitei on
Chloroquine-Resistant  Plasmodium  berghei.
Nigerian Journal of Natural Product and Medi-
cine, 23:13-21.

Pothula, V. V. S., & Kanikaram, S. (2015). In
vitro antiplasmodial efficacy of mangrove
plant, [pomoea pes-caprae against Plasmodium
falciparum (3D7 strain). Asian Pacific Journal
of Tropical Diseases 5(12):947-956.

RTS,S Clinical Trials Partnership (2015). Effi-
cacy and safety of RTS,S/ASO1 malaria vac-
cine with or without a booster dose in infants
and children in Africa: final results of a phase

3, individually randomised, controlled trial.
Lancet, 4; 386(9988):31-45.

Salawu, O. A., Tijani, A.Y., Babayi, H., Nwa-
eze, A. C., Anagbogu, R. A., & Agbakwuru,
V. A. (2010). Anti-malarial activity of ethanol-
ic stem bark extract of Faidherbia albida (Del)
a. Chev (Mimosoidae) in mice. Arch Appli Sci
Res 2(5): 261-268.

Sarker, S. D. & Nahar, L. (2012). An introduc-
tion to natural products isolation. Natural prod-
ucts isolation, 1-25.

Tangteerawatana, P., Montgomery, S. M., Perl-
mann, H., Looareesuwan, S., Troye-Blomberg,
M., & Khusmith, S. (2007). Differential regula-
tion of IgG subclasses and IgE antimalarial an-
tibody responses in complicated and uncompli-
cated Plasmodium falciparum malaria. Parasite
Immunology 29(9):475-83.

Tia, E. G., Djadji, T. A., Kouakou, L. S., Tuo,
K., Effo, E .K., Adehouni, A.,Y., Silue, N. A.
G., Kouadio, A. E. A., N’guessan-Irie, G., &
Kouakou-Siransy, G. N. (2022). In vivo an-
tiplasmodial activity of an aqueous extract of
leafy stems of Ipomoea pes-caprea (L.) R.Br.
in Swiss mice infected with Plasmodium
berghei. African Journal of Pharmacy and

Anchor University Journal of Science and Technology , Volume 2 Issue 2

Pharmacology, 16(6):103-109.

Uche, F. 1., Shorinwa, O. A., Okorie Og-
bonna, M. A., & Augustina, C. 1. (2011).
Antinociceptive

and anti-inflammatory activities of crude
extracts of Ipomoea involucrata leaves in

mice and rats. Asian Pacific Journal of
Tropical Diseases 4(2):121-124

White, N. J. (2014) Antimalarial drug re-
sistance. J Clin Invest. 113(8):1084-92.

World Health Organisation (WHO). Fact
Malaria Sheet April 6 2022. https:/
www.who.int/news-room/fact-sheets/detail/
malaria

World Health Organisation (WHO). The
"World malaria report 2019" at a glance.
December 4,

2019. https://www.who.int/news-room/

feature-stories/detail/world-malaria-report-
2019

Fadare et al 122


https://www.who.int/news-room/fact-sheets/detail/malaria
https://www.who.int/news-room/fact-sheets/detail/malaria
https://www.who.int/news-room/fact-sheets/detail/malaria
https://www.who.int/news-room/feature-stories/detail/world-malaria-report-2019
https://www.who.int/news-room/feature-stories/detail/world-malaria-report-2019
https://www.who.int/news-room/feature-stories/detail/world-malaria-report-2019

