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Abstract: It has been reported that more than 80% of the African population uses traditional medicine to primary healthcare.
The aim of the study was to determine the histological elements, the phytochemical composition and evaluate the bioactivities
of Ocimum canum in order to promote this plant used in Congolese traditional medicine. The earthworms were collected from
the ponds of the secondary forest of Monastére Prieure Notre Dame de 1’Assomption in Kinshasa city and the blood used in
this study was provided by the Centre de Médecine Mixte et d’Anémie SS in Yolo-Sud quarter, Kinshasa, Democratic
Republic of the Congo. The histological elements were determined by microscopic examination while different metabolites
were determined using thin layer chromatography. Microscopic examination revealed the presence of crystalliferous fibres,
fragment of parenchyma, grandular and non-glandular pluricellular trichomes, spheroidal pollen grains, diacytic stomata, spiral
vessels. With regard to chromatographic analysis, phytochemicals identified were anthocyanins, coumarins, flavonoids,
terpenoids and iridoids. The extracts from O. canum showed good antihelminthic, antisickling and antioxidant activities related
to their phytochemicalsAll these findings constitute a scientific evidence validating the use of this medicinal plant for the
management of various ailments in the Democratic Republic of the Congo.
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including antisickling activity. The advantages offered by
these compounds are constantly attracting the interest of
several research projects in order to discover even many other
active principles, particularly from endemic plants that have
been less studied or not at all [1, 2]. Following the statistics of
the World Health Organization (WHO), more than 80% of the
African population uses traditional medicine to solve their
primary health problem. The use of medicinal plants for
various health problems is not only a choice, but is also linked
to poverty and the high costs of modern medicines [3-6]. The

1. Introduction

Phytotherapy has undergone a major expansion in recent
years throughout the world, because not only that compounds
synthetized from plants are infinitely more varied than those
found in drugs that have several side effects, but they are also
better tolerated by the human body [1]. Thus, medicinal plants
are considered as a major and inexhaustible source of
substances with therapeutic properties. They have shown
through several studies various important biological activities
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Democratic Republic of Congo (DRC), through its cultural
diversity, the richness and diversity of its flora, is one of the
world's reservoirs of biodiversity [7-8]. This is why we chose
Ocimum canum Sims, used in Congolese pharmacopoeia in the
treatment of several diseases such as cough, hemorrhoid,
diarrhea and sickle cell disease [9]. The main aim of this study
was to enhance the value of O. canum species growing in the
DRC. The specific objectives of this work were: (i) to
determine the histological elements of the plant, (ii) to evaluate
its qualitative phytochemical composition, and (iii) to evaluate
the biological activities of this plant.

2. Material and Methods
2.1. Materials

In this study, the aerial part of Ocimum canum (stems, leaves
and flowers) was used. These organs were harvested in the
Kinkole district, N’sele municipality, Kinshasa, DRC. These
samples were identified at the herbarium of the Institut National
des Etudes et Recherches Agronomiques (INERA) located at the
Faculty of Sciences of the University of Kinshasa. They were
dried at room temperature (£ 27°C) within 15 days, and then
ground in order to obtain a fine powder. The worm specimens
were collected from the ponds of Monastére Prieure Notre
Dame de I’Assomption and identified at the Natural Resources
Management Laboratory, Faculty of Agricultural Sciences,
University of Kinshasa. The blood used in this study for the
antisickling activity was provided by the Centre de Médecine
Mixte et d’Anémie SS, located in Yolo-Sud quarter, Kalamu
municipality in Kinshasa, DRC.

2.2. Methods

2.2.1. Microscopic Examination of the Powder

Powder micrography is one of the fundamental methods of
controlling the quality of plant drugs. It is very important to
prepare the plate to be observed under the microscope in order to
distinguish the different components of the powder. Two to three
drops of the selected reagent (Steimetz) were placed on the
object slide and a small amount of powder was added. The
preparation was covered properly with a cover-slide in order to
homogenize the preparation which is followed by the
microscope observation of different histological features. It is
important to carefully wipe the outer surface of the blade and
make very light preparations in order to distribute tissues evenly
and avoid overlapping. Observations were made with a Zeiss
Primo Star 200® microscope and pictures were taken with Smart
Phone Samsung E7 [10-11].

2.2.2. Preparation of extracts

Aqueous extract: 10.0 g of powdered leaves were mixed
with 100 mL of boiling water for 5 min. The infusion was
cooled to room temperature before filtration and the filtrate
evaporated to dryness under reduced pressure (40°C) in a
rotative evaporator to provide dry extracts which were kept
in hermetic and opaque flasks at 4°C.

Ethyl acetate extract: 10.0 g of each powdered leaves were

prepared by maceration with ethyl acetate to obtain 200 mL of
filtrate. The filtrate was evaporated to dryness under reduced
pressure (40°C) in a rotative evaporator to provide dry extracts
which were kept in hermetic and opaque flasks at 4°C.

2.2.3. Phytochemical Screening

Phytochemical screening using thin layer chromatography
(TLC) was performed according to the standard protocol used
by Ngombe et al. [10], Inkoto et al. [11] and Tiwari et al. [12].

A. Search of flavonoids and phenolic acids

One g of powder was macerated and stirred in an ultrasonic
bath with 10 mL of methanol for 10 minutes. Then, 10uL of the
filtrate were used for TLC analysis. The stationary phase
consisted of silicagel F,s,4, while the mobile phase 1 consisted of
the system: ethyl acetate - formic acid - glacial acetic acid -
water (100:11:11:26). Kaempferol, rosmarinic acid, gallic acid
and quercetin: 1mg/ml (methanol) were used as controls.
Detection: the chromatogram, once developed, was observed
under UV at 254 and 366 nm. The DPBAE/PEG reagent is
sprayed followed by observation under UV at 366 nm. The
presence of flavonoids is visualized by fluorescent spots of
various colors (yellow-orange-green), coloration varying
according to the structure of the compounds highlighted. Blue
fluorescence are often due to phenolic acids.

B. Search for Irridoids

Ten pL of the extract prepared for the flavonoid test were
used. Silicagel F,s4 was used in the stationary phase, while
the mobile phase consisted of the ethyl-methanol-water
acetate system (100:13.5:10) while sulphuric acid 5% in
ethanol was used as a reagent. After heating for 10 minutes at
100°C, true irridoids give various colours and other terpenes
are coloured in black.

C. Search of Anthocyanins

Ten pL obtained in the flavonoid test was used for
anthocyanin research. Silica gel F,s4 was used in the mobile
phase and ethyl acetate formic acid - water system
(100:10:40) in the stationary phase. Phosphoric vanillin was
used as a reagent. After heating for 10 minutes at 100°C, the
pink colouring reveals anthocyanins.

D. Search of Terpenes

One g of powder is macerated in an ultrasonic bath with 10
mL of dichloromethane for 15 minutes and 10 pL of the filtrate
were used for the TLC analysis. Silicagel Fys4 plate was used
as the stationary phase, while the toluene-ethyl acetate mixture
(93:7) was used in the mobile phase. Thymol and menthol: 1
mg/mL (methanol) were used as controls. The plate was
revealed by sulfuric vanillin. After heating for 10 minutes at
100°C, terpenes give various colours with this reagent.

E. Search of Alkaloids

To one g of drug powder is macerated with about 1ml of
ammonia 10% in an erlenmeyer, SmL of ethyl acetate (or
methanol) was added and the mixture was stirred for 30
minutes. So, 10uL of the filtrate were used for the TLC
analysis. The mobile phase consisted of the dichloromethane-
methanol-ammonia system 25% (8:2:0.5). Caffeine 5 mg/ml
deposit: 10uL. was used as a control. Revelation: the
chromatogram, once the chromatogram has been developed,
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is observed under UV light at 254 and 366 nm, then sprayed
with the Draggendorff reagent and observed in visible light.
The presence of alkaloids is characterized by the presence of
spots ranging from yellow-orange to yellow-brown.

F. Search of tannins

To 2mL of the solution obtained in the general flavonoid test,
a few drops of a 1% ferric chloride 1% solution were added:
obtaining a dark blue, black or green coloration if tannins. To
3mL of the solution obtained in the general flavonoid test, add
1.5SmL of Stiasny reagent (formaldehyde and HCI 30%
concentrated 2:1). Heating in a water bath at 90°C causes the
catechic tannins to precipitate quantitatively (pink precipitate).
After filtration, the sodium acetate saturated filtrate is added
with few drops of ferric chloride 1% (presence of gallic tannins
if a blue or black blue is obtained).

2.3. Evaluation of Biological Activities

2.3.1. Evaluation of Antioxidant Activity

DPPH assay is the in vitro biochemical method based on
the degradation of the DPPH- (2,2 DiPhenyl-1-PicrylHydrazyl)
radical. The DPPH® radical is a violet coloured radical, the
addition of antioxidant reduces this radical and causes the
discoloration of the mixture; this discoloration of the radical was
measured by spectrophotometry at 517nm, which is proportional
to the antioxidant concentration [11, 14]. Dissolve 3.2 mg of
DPPH in 100 mL of methanol 80% and keep the solution away
from light for at least one hour. The absorbance of this solution
must be adjusted to 0.7 + 0.05 using methanol 80%. Then, in a
test tube, place 20uL of methanol with 1980uL of the solution of
DPPHP? radical: control solution. In another tubes, place 20uL of
the sample solution for each concentration level in the range of
concentrations from 50 to 250 pg/ mL , then add to 1980uL of
the DPPH® radical analysis solution and incubate away from
light for 30 minutes. Read the solutions successively for each

concentration (3 replicates) using a spectrophotometer at 517 nm:

the white (methanol), the control solution and the sample
solutions. The percentage inhibition of the DPPH radical by the
sample is determined as follows:

% inhibition = [1 —5%]x 100 (1)
Where: Ax: the absorbance of the DPPH radical read in the
presence of the extract
Ac: the absorbance of the DPPH radical read for the
control solution
The ICsy values of different samples were determined
using GrapPad Prism 6.0 software.

2.3.2. Evaluation of Antihelminthic Activity

The in vitro antihelminthic activity was evaluated using the
method described by Dash et al. [14] and Guissou et al. [15].
The extracts to be tested were previously dissolved in saline
solution (0.9%) (5mg/mL) in order to obtain the stock solution.
The stock solution is diluted in series in order to optimize
concentrations from 10 mg/mL to 0.6125 mg/mL. A standard
solution (Albendazol) which was used as the positive control
was prepared under the same conditions as the extract and the

saline solution was considered as the negative control. The
worms, previously washed, were divided into three batches
containing three specimens per petri dish. The experiments were
carried out in three batches of which the first batch contained the
earthworms and the extract while the second batch contained the
standard (worming agent) (positive control) and the last batch
contained only the saline solution (negative control). For each
batch, three earthworms were provided. The three petri dish
were kept at room temperature for 48 hours for a good
observation. The paralysis rate of each specimen was evaluated
as a function of time of the worm by being in contact with
different solutions. While the mortality rate (expressed in
percentage) was determined as follows:

Number of dead worms

Mortality rate (%) = x100 (2)

Total number of worms
2.3.3. Evaluation of the Antisickling Activity

All antisickling experiments should be carried out on freshly
collected blood. In order to confirm their SS nature, blood samples
taken from sickle cell patients should be first characterized for
hemoglobin electrophoresis on cellulose acetate gel. Once the SS
nature is determined, these blood samples will be stored in the
refrigerator at a temperature of = 4°C. The stock solutions of plant
extracts were prepared by simple dilution of the lyophilisate in
physiological saline (NaCl 0.9%) at 1 mg / mL. Two successive
dilutions were carried out in order to obtain different solutions at
0.5 mg/mL and 0.25 mg/mL. The sickle cell blood (0.5 mL) was
previously diluted five times with 2 mL of NaCl (0.9%) - Na,S,0;
mixture (v/v) [13].

Microscopic preparations were carried out by placing on the
slide a diluted blood drop mixed with a drop of the drug
(extract). The solution was covered with a cover slide and the
edges of the slides were covered with supercooled paraffin in
order to create hypoxia conditions. These various preparations
were observed under the light microscope (Olympus Model
CHI10BIMEF brand) at 600X magnification, after 24 hours.

3. Results and Discussion
3.1. Microscopic Characteristics

Microscopic analysis of the powder of O. canum leaves
revealed various histological elements. Leaves were
characterized by: crystalliferous fibre fragment (A), granular
hairs (B), spheroidal pollen grains (C) and pluricellular non-
glandular trichomes with a stiff pear (D). Other microscopic
features were diacytic stomata, spiral vessel, suber fragments ,
characteristic to O. canum. To our knowledge, few
informations on the micrographic study of this plant has been
reported before. Nevertheless, Hubert [16] in a cross-sectional
study of O. canum leaves reported the presence of spiral
vessels, trichomes and sclerites. Previous studies reported that
spheroidal pollen grains were characteristic to certain species
of the family Lamiaceae such as Ocimum species [17].

Moreover, given its importance in traditional
pharmacopoeia, the determination of its histological elements
is essential for the characterization of its properties and the
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detection of falsifications [18].
3.2. Secondary Metabolites

Phytochemical analysis revealed the presence of the
compounds presented in table 1 below.

Table 1. Phytochemicals from O. canum.

Researched substance test

Flavonoids +
Anthocyanins +
Coumarins +
Terpenoids +
Irridoids +
Anthraquinones -

Legend: +: presence of the searched substance, -: absence of the searched
substance

TLC fingerprints of different phytochemicals were
characteristic. For polyphenols, they showed the presence of
glycosylated flavonoids and phenolic acids as main
compounds (Figure 2). By comparison with used standards,
they showed that O. canum contain quercetin, rosmarinic
acid. Rosmarinic acid is the phenolic common acid to
Ocimum species [19]. The chromatograms in Figure 3
correspond to the search for terpenoids. By comparison with
used standards, they showed that O. canum contain oleanolic
acid, and terpenic acid. The presence of these phenolic
compounds in the plant would justify its antisickling and
anti-scavenging properties [2,20]. These findings are

consistent with previous studies by Bassole et al. [21] and
Bondet et al. [22].

Figure 1. Micrographic characteristics of O. canum: crystalliferous fibre fragment (4), granular hairs (B), pollen seeds (C) and pluricellular non-glandular

trichomes with a stiff pear (D).

A¢ Resmarinic

Ac Gallic

Oc canum  Témoins

Témoins

Figure 2. TLC chromatogram of methanolic extract from Ocimum canum
with caffeic acid, gallic acid, rosmarinic acid, ferulic acid, kaempferol
quercetine as standards; developed with dichloromethane/formic acid/
acetone(80:10:20; v/v/v) and visualized at 365 nm with Natural Products-
PEG reagent. Flavonoids are detected as yellow-orange fluorescent spots
and phenolic acids as blue fluorescent spots.

Thymol

Acide
Oléanolique

Ocimum
canum

Figures 3. TLC chromatogram of dichloromethane extract from Ocimum
canum with oleanolic acid, menthol and thymol as standards; developed
with toluene/ ethylacetate (97:3; v/v) and visualized at 365 nm with sulfuric
anisaldehyde reagent. Terpenes are detected as violet spots.
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3.2. Antioxidant Activity

The antioxidant activity of the aqueous extract of O.
canum in DPPH assay gives the ICs, value equal to 199.99 +
41.5 pg/ mL. Since the ICsg is greater than 100 pg/ mL, this
plant has a low radical scavenging activity compared
previous studies [23-24].

3.3. Antihelminthic Activity

The antihelminthic activity of O. canum leaf extracts is
presented in the tables below.

Table 2. Paralysis time of earthworms in the presence of plant extracts.

Paralysis time (minutes)

Concentrations (mg/ml)

Albendazol 0. canum
0.625 7.5 98
1.25 63 84
2.5 34 64
5 28 51

Table 3. Mortality rate of earthworms in the presence of plant extracts.

Paralysis time (minutes)

Concentrations (mg/mL) Albendazol O. canum
0.625 100 100
1.25 75 100
2.5 75 100
5 91.5 100

As observed in the above tables, the extract of the plant used

possesses antihelminthic properties due to the paralysis

L

observed in treated groups where different concentrations were
used (Table 2). However, at the lowest concentration (0.625
mg/mL) of O. canum, the worm paralysis was observed just
after 98 minutes of contact. By comparing the plant extract
with the positive control (Albendazol) at low doses (0.625
mg/mL), it was observed that the extract has a lower activity
than albendazol. These findings are consistent with previous
studies that evaluated the antihelminthic activity of medicinal
plants [25-27]. With regard to the mortality rate (Table 3), the
plant extract has a high antihelminthic activity. By comparing
this plant with the positive control (mebendazol), we notice
that at low concentration (0.625mg/mL), aqueous extract from
O. canum shows significant activity (100% of the mortality
rate) than Albendazole (50% of the mortality rate), which is a
modern product used in the treatment of gastrointestinal
worms. This result is justified by the fact that this species
contains secondary metabolites such as flavonoids, which
confer plant potential antihelminthic properties to plants [28-
30]. Since parasitic infections by gastrointestinal helminths
remain among the main causes of school absenteeism in
children, including sickle cell disease, the antihelminthic
activities of this plant studied constitute an alternative
management method and would reduce the risk of parasitic
infections.

3.4. Evaluation of Antisickling Activity

The microscopy of the antisickling test is presented in the
figures below.

Figure 4. Microscopy of the anti-sickling test: untreated erythrocytes (A); erythrocytes treated with ethyl acetate extract (250mg/ml) of O. canum (B).
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Figure 5. Percentage of inhibition of erythrocyte hemolysis in the presence
of ethyl acetate extracts).

Figure 4 (A) shows the red sickle-shaped blood cells,
which effectively indicates that it is SS blood. Under our
experimental conditions, this falciformation was maintained
by the hypoxia created by surrounding the microscope slide
preparations with paraffin. On the other hand, Figure 4 (B)
shows the behaviour of erythrocytes that return to their
normal biconcave form in the presence of plant extracts,
when they are placed under the same hypoxic conditions as
the control in the presence of the saline solution. As observed
in Figure 4 (B), in the presence of the plant extract (250
pg/mL), erythrocytes return to their normal form, which is
biconcave, while they are placed in the same condition as the
control. These results are justified by the presence of terpenic
acids such as oleanolic acid, ursolic acid... contained in the
plant with antisickling properties. These results are similar to
those obtained by Tshilanda [31] who evaluated the
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antisickling properties of Ocimum species growing in DRC.
The membrane fragility test is based on the ability of plant
extracts to prevent hemolysis of sickle cells, induced by
hypotonia and heat, and thus prevent the release of
hemoglobin. As observed, the extracts of O. canum have
shown inhibitory properties for erythrocyte hemolysis
(Figure 5).

4. Conclusion

In this current study, it was necessary to determine the
histological elements of the powder, the phytochemical
composition and to evaluate the antisickling, antioxidant and
anti-helminthic activities of O. canum extracts, plant used in
Congolese traditional medicine. The results obtained
revealed that O. canum has various histological elements, its
phytochemical profile remains dominated by anthocyanins,
flavonoids, alkaloids, terpenes and coumarins. Moreover, this
plant also possesses antioxidant, antisickling and
antihelminthic properties. This study opens new perspectives
for the discovery of new antihelminthic and anti-sickling
drugs based on the ethno-medical knowledge. It would
therefore be desirable for further studies to be carried out
using gastrointestinal helminths as an animal model to
confirm or refute the results obtained in this work. The
structural determination of the bioactive compounds
contained in the extracts from O. canum, would facilitate a
better pharmaceutical formulation for the management of
sickle cell disease and helminthiases.
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