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ARTICLE INFO ABSTRACT
Article history Schistosomiasis is the most endemic disease caused by the genus Schistosoma. Its control is
Received 02/11/2017 dependent on killing the worm itself or one of its larval stages. The objective of this study is
Available online to determine the total phenolic and flavonoid contents, evaluating the antioxidant activity of
09/12/2017 Ocimum canum leaf methanol extract by DPPH and ABTS as well as investigating the
efficiency of plant extract against Schistosoma mansoni larval stages. Also, GC-MS analysis
Keywords of plant extract was carried out. The results revealed that Ocimum canum leaf methanol
Ocimum Canum, extract showed high total phenolic content (321.78+0.69 mg GAE/g extract) and flavonoid
DPPH, content (71.64+10.66 mg RE/g extract). Furthermore, there is a significant correlation
ABTS, between the concentration of the extract and the inhibition percentage of the free radicals. The
Cercariae, higher inhibition percentage of plant extract was recorded by DPPH than ABTS at 500pg/ml
Miracidia, (84% and 62%) respectively. Also, 1Cs, of DPPH and ABTS (26.41+1.39 and 194.45+2.03)
GC-MS. respectively. Regarding to ceracricidal and miracidicidal activity, the plant extract showed

larvicidal activity as it killed 82% of cercariae while, it was completely lethal to miracidia at
500ppm within 2 hours. On the other hand, 36 chemical compounds were identified from
plant extract. The main components are Phytol (23%), Hexadecanoic acid, methyl ester
(15.48%), 9,12,15-Octadecatrienoic acid methyl ester (14.99%), n-Hexadecanoic acid
(7.62%), 9,12,15-Octadecatrienoic acid (5.04%), Ethyl linoleate (3.58%) and 2-Propenoic
acid, 3-phenyl-, methyl ester (3.17%). This study suggested that Ocimum canum can be used
as promising plant to control schistosomiasis disease as well as its potential antioxidant
activity.
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INTRODUCTION

Schistosomiasis is the most fatal disease of mammals especially human beings. The cause of it is a blood fluke of the genus
Schistosoma [1, 2, 3]. It has been reported as the second parasitic disease causes death and mortality after malaria [4, 5, 6].

It is a generic health problem in many developing countries. It was estimated that about “200 million people are infected with
schistosoma, 600 million people are at the risk of infection” [7, 8, 9, 10]. In Africa, about 80% of people are infected with it [11, 12].
Furthermore, it is a major problem in some Arab countries as, Sudan, Yemen, Saudi Arabia and Iraq [2, 13].

Although, there are several species of schistosoma, but all of them have the same life cycle; adult male and female
schistosomes still in mesenteric vein where they live there, eggs are excreted through faces into the fresh water environment then
hatch to miracidia that penetrate the intermediate host (snail) appropriate to Schistosoma sp., after three or four weeks cercariae (the
infected stage) developed from miracidium inside the snail and swim freely in water to penetrate skin and repeat the life cycle [3, 14].
As reported by Guo et al. [2] that more than 98% of cercariae float on the surface of water. Controlling of Schistosomiasis is urgent
so, interruption of its life cycle which involves snails, miracidia and cercariae is the most promising method to prevent transmission of
this disease [2, 11].

Since, several chemical compounds are lethal to miracidia and cercariae but they are toxic and have side effects on the
environment [2, 6, 15]. So, alternative miracidicidal and cercaricidal from natural sources as plants are safer, cheaper and less
dangerous to the environment [2, 16, 17].

Ocimum canum belongs to family Lamiaceae, commonly known as (Kala Tulsi). It is medicinal plant its branches out from

its base. It has angle stems and open foliage. The plant has pungent and aromatic flavor. Ocimum canum treats various kinds of
diseases as it used as traditional medicines. It lowers blood glucose, treats cold and fever [18] (Ngassoum et al. 2004). Also, it has
anti-parasitic, anti-inflammation, insecticidal properties and anti-malarial activity [19, 20, 21, 22].
Bioactive compounds from essential oils of Ocimum canum leaves showed larvicidal activity against Aedes aegyptia and Anopheles
gambiae mosquitoes larvae [20]. From this connection, our survey has been planned to investigate the efficacy of methanol extract of
Ocimum canum leaves on cercariaea and miracidia. Therefore, studying the relationship between the antioxidant activity of the plant
and its larvicidal activity on Schistosoma mansoni larval stages (cercariae and miracidia). Also, its bioactive compounds were
identified by GC-MS analysis.

MATERIALS AND METHODS
Materials:
Chemical Materials:

DPPH (2, 2-diphenyl-1-picrylhydrazyl) radical, gallic acid, rutin, ascorbic acid and Folin-Ciocalteau reagent were obtained
from Sigma-USA. sodium hydrogen phosphate and Potassium persulphate, sodium nitrite, sodium hydroxide, sodium bicarbonate and
aluminum chloride were purchased from Merck ( Germany).

Biological Materials:

Leaves of Ocimum canum were collected from gardens in Giza government, Egypt and identified by Professor El-Sayed
Hassan Hussien Shaban, Head of Aromatic and Medicinal Plant Research Department, Agriculture Research Centre. The leaves shade
dried and ground into fine powder then stored for extraction. Cercareae and miracidia were purchased from Schistosome Biological
Supply Center, Theodor Bilharz Research Institute, Giza, Egypt.

Methods:
Extraction of plant materials:

300 gm of dried Ocimum canum leaves were soaked in 90% methanol for one week then, the extract was filtered several
times through Whatman No.1 filter paper. After that, it was concentrated through Buchi Rotatory evaporator at 40°C to remove
methanol completely. Finally, the concentrated dried methanolic extract was kept in Medicinal Chemistry department, Theodor
Bilharz Research Institute for more studies.

GC-MS Analysis:

The methanol extract of Ocimum canum was subjected to GC-MS analysis using Thermo Scientific TRACE 1310 Series Gas
Chromatograph on Helium as a carrier gas in TG-SQC column. Analysis of extract was held on temperature program as follows:
initial temperature 50°C for 1min then increased to 250°C for 5 min, finally increased to 290°C for 2min. The sample was injected in
split mode constant flow 1.5ml/min. Mass spectral range was set as 40-1000Hz also, mass transfer line temperature was 300°C and ion
source temperature was 300°C then identification of components was carried out by using their MS data compared to the NIST mass
spectral library.
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Total Phenolic Content:

The phenolic content of the methanolic extract of Ocimum canum leaves was determined using a spectrophotometric method
described by [23]. 0.5ml of the extract (250 pg/mL); 2.5ml of Folin- Ciocalteus reagent (10 %) dissolved in water and 2.5ml NaHCO3
(7.5%). Blank sample contains 0.5ml MeOH, 2.5ml of Folin-Ciocalteus reagent (10 %) dissolved in water and 2.5ml NaHCO3 (7.5%).
Gallic acid was used as the standard contains 2.5ml gallic acid (200 pg/ml), 2.5ml of Folin-Ciocalteus reagent (10 %) and 2.5ml of
NaHCO3 (7.5%). All mixtures were shaken and incubated at 45°C for 45 min. the absorbance was recorded at 765 nm against a blank
sample. The experiment was carried out in triplicate. The total phenolic content was expressed in mg gallic acid equivalent (GAE) per
gram dry weight of the extract (mg GAE/gm dry extract).

Total Flavonoid Content:

The content of flavonoids of methanolic extract of Ocimum canum leaves was determined using a colorimetric assay reported
by [24]. 0.5 ml of the extract was mixed with 2ml distilled water and 150ul of NaNO2 (5%) for 6 min, then 150ul of AICI3 (10%) was
added and allow to stand for 5 min then added of 2ml of NaOH (4%) and adjusted to Sml with 200ul distilled water. Blank sample
contains 0.5ml MeOH instead of extract and rutin was used as standard. The mixture was incubated at room temperature for 15 min.
the absorbance was measured at 510 nm against a blank sample. The experiment was carried out in triplicate. The total flavonoid
content was estimated as mg rutin equivalents (RE) per gram extract (mg RE/g of extract).

Antioxidant Activity:
DPPH Radical Scavenging Activity:

The antioxidant activity of Ocimum canum methanolic extract was evaluated using DPPH free radical scavenging method
according to [25]. Various concentrations of the extract from 5-500 pg/ml were prepared. 2 ml of each extract concentration was
mixed with 2ml of DPPH in MeOH (0.1 mM/I). The control contained solvent and DPPH without extract. The mixtures were shaken
well and kept in dark for 30 min at 37°C.The absorbance was measured at 517nm. Ascorbic acid was used as standard. The
experiment was carried out in triplicate. The DPPH scavenging % of the plant extract was calculated from this equation.

Scavenging aCtiVity % = [(Acontrol - Asample) / (Acontrol)] x 100

Where Aconiror IS the absorbance of control and Agamgie is the absorbance of sample. Data were expressed as 1Csq. The lower 1Cs, value is
an indication of more powerful antioxidant activity.

ABTS Scavenging Activity:

The plant extracts can able to quench ABTS+ (2-2 azinobis (3-ethylbenzthiazoline-6-sulphonic acid) in comparison to
Trolox® [26]. ABTS assay was evaluated according to [27] with some modifications. The concentrated reagent solution was prepared
by dissolving 9.6 mg ABTS in 2.5ml water( final concentration 7mM) and then adding 110ul of a solution made by dissolving 37.5
mg of potassium persulphate (K,S,08) in 1ml of water (final concentration 2.45mM) to produce ABTS™ radical cation. The stock
solution was kept in the dark room for 12-16 hours before use; for study the ABTS™ solution was diluted to an absorbance value
0.700+0.020 at wavelength 734 nm. Subsequently, 100ul of aqueous or alcoholic plant extract (according to solubility) with various
concentrations from 5-500 pg/ml was added to 1ml of work solution, and it was measured exactly after 2.5 min. Also, an appropriate
solvent blank was measured. ABTS™ + methanol are used as control. The experiment was carried out in triplicates. Results were
expressed in terms of mm Trolox® equivalent per 100 g dry weight of plant extract. The ABTS scavenging % was calculated from
the following equation.

Scavenging aCtiVity % = [(Acontrol - Asample) / (Acontrol)] x 100

Where Aconirol i the absorbance of control and Agampe is the absorbance of sample. Data were expressed as 1Cso. The lower 1Cs, value is
an indication of more powerful antioxidant activity.

Miracidicidal Assay:

Schistosoma mansoni ova were diluted with dechlorinated tap water and exposed to direct light for about 15 minutes to allow
it to hatch into miracidia. Miracidia test was carried out in laboratory Petri dishes. 100ul of miracidia were placed in 1 ml of
dechlorinated water in petri dish. Three concentrations (100, 300, 500ppm) were dissolved in dechlorinated water and were added,
giving total volume 2 ml in each experimental dish. The experiment was carried out in three replicates for each concentration. 100 pl
of miracidia were kept in 2ml of dechlorinated water as control. Mortality of miracidia was recorded by the absence of movement at
30, 60, 90, 120min respectively and then, a fixative (bouin) was added and the total number of miracidia in each dish was determined.

Cercaricidal Activity:

Schistosoma mansoni cercariae test was carried out in laboratory petri dishes. 100ul of cercariae were placed in 1ml of QQ

dechlorinated water in Petri dish. Three concentrations (100, 300, 500, 600ppm) were dissolved in dechlorinated water and were
added, giving total volume 2ml in each experimental dish. The experiment was carried out in three replicates for each concentration.
100p of cercariae were kept in 2ml of dechlorinated water as control. Movement and mortality of cercariae were recorded at 30, 60,
90, 120min respectively and then, a fixative (bouin) was added and the total number of cercariae in each dish was determined.
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RESULTS AND DISCUSSION
GC-MS Analysis:

Medicinal plants are known as sources of active compounds that are widely sought after worldwide for their natural
properties. They have been used since ancient times. Plants secondary metabolites have recently been referred to as phytochemicals.
Phytochemicals are naturally occurring and biologically active plant compounds that have potential disease inhibiting capabilities
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[28].
Table 1: phytochemical compounds identified in methanolic extract of Ocimum canum leaves:
NO. RT Compound Name e Mqlecular el Ly Pharmacological actions
% weight. Formula
4-Hydroxy-4-methyl-4H-
1 10.32 naphth alen-1-one 0.4 174 C11H100,
2-Propenoic acid, 3-phenyl- "
2 115  methyl ester 145 162 Ci1oH100; Anti-cancer agents
2-Butenal, 2-methyl-4-
3 13.97 (2,6,6-trimethyl-1-c 0.37 206 C14H»0 Antimicrobial properties
yclohexen-1-yl)
4 14.26 (+) spathulenol 1.2 220 C15H,,0 Sedative &anesthetic activities
5 14.49 Cubedol 049 222 CyisH,60
7-epi-cis-sesquisabinene .o o, o~ (4
6 14.84 hydrate 028 222 Ci5H260
1-Naphthalenol,
1,2,3,4,4a,7,8,8a-octahydro- L . L
7 15.29 16 _dimethyi-4-(1 3.06 222 C15H260 Antimicrobial &antioxidant
methylethyl)
8 1543 Methyl arachidonate 039 318 CoHuO, control of vascular reactivity and systemic blood
pressures.
13,16-Octadecadiynoic
9 16.81 acid, methyl ester 0.53 290 C1gH300,
10 17.98 Tetradecanoic acid 0.28 228 C14H550, Larvicidal and repellent Activity
. antipyretic, analgesic, and anti-inflammatory,
11 18.95 Neophytadiene 1.87 278 CyoHs3g antimicrobial, antioxidant
2-Pentadecanone, 6,10,14- . .
12 19.13 trimethyl 1.77 268 C1gH3s0 allelopathic activity
13 19.43 7L L VTR 2 071 296 CaoH40 Antimicrobial Antiinflammatory
hexade cen-1-ol
14 19.77 17-Octadecynoic acid 112 280 C1gH3,0, antibacterial, antimalarial and antifungal activity
15 074 lexadecanolc acld, metvl 548 97 CuHaO,  Antibacterial and Antifungal
16 21.42 Isochiapin 0.24 346 C19H2,06 Treat arthritis, tonsillitis in Chinese medicine
Antioxidant,Hypocholesterolemic
L Nematicide, Pesticide,Lubricant,
17 21.97 n-Hexadecanoic acid 7.62 256 C16H350, Antiandrogenic, S, Hemolytic,
inflammatory,
18 23.07 Cholestan-3-ol, 2- 059 400 CrsHaO Antl-lnflammat[qry, Anti-inflammatory  and
methylene cytotoxic activities
19 2324 Z(—:Z/tlaett:yl—Z—tetradecen—l—ol 0.28 268 Ci7H3,0, Anti cancer, antiinflammatory, hepatoprotective
20 23.76  Ethyl linoleate 3.58 308 CyoH360, Antioxidant
Anti-inflammatory, antatherogenic
catalase activator Antiin-
i L flammatory,Hypocholesterolemic, Cancer
21 23.92 2&%5’1;’8%3? g;(;e;trlenmc 1499 292 C19H3,0, preventive,Hepatoprotective, Nematicide,
' y Insectifuge Antihistaminic, Antiarthritic,
Anticoronary, Antieczemic Antiacne, 5-Alpha
reductase inhibitor Antiandrogenic,
Hexadecadienoic acid Anti-oxidant, decrease blood cholesterol, anti-
22 24.03 ' 011 266 C17H300, inflammatory

methyl ester

Antioxidant, Hypocholesterolemic
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NO. RT Compound Name A Mqlecular el Ty Pharmacological actions
% weight. Formula
Nematicide, Pesticide,Lubricant,
Antiandrogenic, Flavor, Hemolytic 5-Alpha
reductase inhibitor
Antimicrobial, anticancer, anti-inflammatory,
23 24.18 Phytol 23.48 296 CuoH100 anti-diuretic, immunostimulatory and  anti-
diabetic Antioxidant Diuretic
24 2438 Methyl stearate 132 298 C1oHs0, ,:E:rt]it\ll-i(tj)l/arrheal, cytotoxic and antiproliferative
Formic acid, 3,7,11-
25 24.62 trimethyl-1,6,10-dodecat 0.49 250 CieH260; e
rien-3-yl ester
2 25,03 9,}2,15-Octadecatrlen0|c 504 278 CisHa00, Ant!alge_sm, antipyretic ,Anticonvulsant &
acid Antiseptic
Cancer preventive,
27 2534 Oleic Acid Oleic Acid 077 282 CisH30; PTETTEGEIE, |EEIEE,
Antiandrogenic,
Dermatitigenic.
Ethanol, (T
28 25.94 octadecenyloxy)-, (2)- 117 312 Cu0H400>
29 26.70 1,3,5-Triazine-2,4-diamine, 123 173 CoHeCIN: antltymor properties fco treat lung breast and
6-chloro-N-ethyl ovarian cancer, respectively
2-Propenoic acid, 3-phenyl- .
30 27.73 _methyl ester 3.17 162 C1oH100, Antifungal
Alanine, N-acetyl-3-phenyl-
31 27.86 N-(trifluoro acetyl)-, methyl 2.55 317 CyH1sFsNos  Antifungal
ester
32 28.24 Aspartame 0.17 294 C14H1gN2Os  Artificial low Calorie sweetener
Phenol, 2,2'-
33 29.19 methylenebis[6-(1,1-dimet 1.51 340 Cy3H3,0, retroviral infections
hylethyl)-4-methyl-
1,2Benzenedicarboxylic Antibacterial Activity
S0 S acid, dioctyl ester L <2l C2aH304 Antimicrobial, antifungal, anti-malarial
35 38.94 Dotriacontane 0.38 450 CaoHeg
36 43.01 Qu_ercetm g 0.62 344 C1H1604 promoted for prevention and treatment of cancer
Trimethoxy

activities in the methanol extract of leaves of Ocimum canum are listed in Table 1.

The components present in the methanol extract of leaves of Ocimum canum were identified by GC-MS analysis (Fig. 1).
Compounds with their retention time (RT), molecular formula, molecular weight (MW), concentration (%) and their biological

In the present study, 36 compounds have been identified from methanol extract of Ocimum canum leaves by GC-MS
analysis. The results revealed that the major components are: Phytol (23%) which is an acyclic terpenoid that has a promising effect
against Schistosoma mansoni even in its different classes [29, 30], Hexadecanoic acid, methyl ester (15.48%), 9,12,15-
Octadecatrienoic acid methyl ester(14.99%), n-Hexadecanoic acid (7.62%),9,12,15-Octadecatrienoic acid(5.04%), Ethyl linoleate
(3.58%) and 2-Propenoic acid, 3-phenyl-, methyl ester (3.17%).
These compounds are sited in literature with their antimicrobial, antifungal, antioxidant, anticancer, anti-inflammatory, hypo-
cholesterolemic properties, anti-diuretic, antibacterial, antifungal, nematicide, pesticide, lubricant, anti-androgenic, hemolytic and
larvicidal activity [31, 32, 33, 34].
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Fig (1): Total GC-MS analysis of Ocimum canum leaves.

@H
159 i’/L 131

100 100:
80 o0
B0 b 607 162
i A T
“ 77 131 . 51
207 103 2] 102 161
1. _‘ - 1?4 d 183 s 04
= 145 ‘ T 49 ig 91 J 121 147
U: _11 ”” |I—L“_| qum L |.|| Ill J|| b.. | enil .:lE.‘II.l D_r,_h 'Il ]—h “l" |T" II “'l 'I ||—| “hil 1 L T "I'l T l
50 a0 100 150

Fig. 2: Mass spectrum of 4-Hydroxy-4-methyl-4H-naphth
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Fig 5: Mass spectrum of spathulenol.
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1,2,3,4,4a,7,8,8a-octahydro-1,6 -dimethyl-4-(1-
methylethyl).

T4

V;
W

III%III?III*IIIL‘FIII?

a
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Fig 16: Mass spectrum of Hexadecanoic acid, methyl ester.
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Fig 18: Mass spectrum of n-Hexadecanoic acid. Fig 19: Mass spectrum of Cholestan-3-ol, 2-methylene.
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Fig 30: Mass spectrum of 1,3,5-Triazine-2,4-diamine, 6- Fig 31: Mass spectrum of 2-Propenoic acid, 3-phenyl-,
chloro-N-ethyl. methyl ester
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Fig 32: Mass spectrum of Alanine, N-acetyl-3-phenyl-N- Fig 33: Mass spectrum of Aspartame.
(trifluoro acetyl)-, methyl ester.
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Fig 34: Mass spectrum of Phenol, 2,2'-methylenebis[6-(1,1-  Fig 35: Mass spectrum of 1,2-Benzenedicarboxylic acid,
dimet hylethyl)-4-methyl. dioctyl ester.
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Fig 36: Mass spectrum of Dotriacontane. Fig 37: Mass spectrum of Quercetin 7,3",4'-Trimethoxy.

Total Phenolic and Flavonoid contents:

Phenolics are the largest group of phytochemical compounds that have been known for their antioxidant activity [35].
Phenols and flavonoids are the major plant secondary metabolite compounds that act as primary antioxidants because of their ability to
quench reactive oxygen species [23, 36]. The total phenolic content in the methanol extract of Ocimum canum leaves is (321.78+0.69
mg GAE/g extract) as shown in Fig. 38. This agreed with Akinmoladun et al. [35] who recorded the total phenolic content of Ocimum
gratissimum was (5.68+0.06 mg/g GAE) and in Ocimum americanum was (240.16+0.17 mg TE/g) [37]. Phenols contain a hydroxyl
group responsible for the antioxidant activity. Their antioxidant activity is due to their redox properties which allow them to act as
reducing agents, hydrogen donors and hydroxyl radical quenchers [38, 39]. On the other hand, the total flavonoid content of Ocimum
canum leaves is (71.64+10.66 mg RE/g extract). The flavonoid content in Ocimum species was exhibited by other studies [35, 37, 40].
Scientific research showed that generous intake of flavonoids decreases the risk of cardiovascular diseases, cancer and inflammation
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due to its radical scavenging ability [26, 41, 42]. However, the promising amount of phenolic and flavonoid compounds in Ocimum
sp. was reported by several authors [43, 44, 45].

Ocimum cnaum
321.78
71.64
TFC

Fig (38): Total Phenolic and flavonoid contents in methanolic extract of Ocimum canum leaves.

Antioxidant Assays:
DPPH Radical Scavenging Activity:

DPPH has been widely used to estimate the antioxidant activity of plant extracts in recent years [46]. It is a stable free radical
with a spare electron; gives rise to deep violet color in ethanol solution. DPPH method characterized by loss of its violet color when
mixed with substance acts as a hydrogen donor to the free radical odd electron which responsible for the free radical’s reactivity [42,
47]. In this study, DPPH scavenging ability of Ocimum canum leaves extract was reported as results in Fig. 39 showed inhibition
percentage of scavenging activity ranged from 9%-84% at concentrations ranged from 5-500ug/ml. Also, 1Csq Which represents the
concentration of plant extract required to inhibit 50% of DPPH was 26.41+1.39. This antioxidant activity is due to the hydrogen-
donating ability of the plant extract to inhibit the free radical due to phenol and flavonoid contents of the plant. This is in full
agreement with [19, 48, 49].

ABTS Scavenging Activity:

ABTS" radical is a stable chromogen compound used to measure the antioxidant activity of the plants [50]. It is a free radical
has a characteristic absorbance at 734nm as its color decreases with the scavenging of proton radicals. It is usually reactive against
thiols, phenolics and other antioxidants [51, 52]. ABTS radical scavenging activity of Ocimum canum leaves extract showed inhibition
percentage of scavenging activity ranged from 7%-62% at concentrations ranged from 5-500pg/ml as shown in Fig (39). Also, ICsy
which represents the concentration of plant extract required to inhibit 50% of ABTS was 194.45+2.03. These results may be attributed
to the presence of phenolic and flavonoid compounds in the plant [37, 53]. The antioxidant activity of Ocimum sp. was proved by
several reports. Javanmardi et al. [54] and Lee et al. [55] demonstrated the scavenging ability of Ocimum basilicum seeds and its
volatile oil. Also, Selvi et al. [22] exhibited the antioxidant activity of essential oils of Ocimum canum leaves.

100
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Fig (39): Percentage of inhibition scavenging activity of Ocimum canum leaves extract on DPPH and ABTS radicals.
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Miracidicidal and Cercaricidal Activity:

Cercariae and miracidia are the larval stages of Schistosoma. This study was designed to examine the effect of Ocimum
canum leaf extract on them. The plant showed good cercaricidal activity from 100 to 600ppm. The mortality rate increased with the
time of exposure as after 120min 26%, 62% and 82% for 100, 300 and 500ppm respectively. Increasing the concentration to 600 killed
100% of cercariae (Table 2 and Fig. 40). The plant extract had promising efficiency on miracidia than cercariae as total miracidia were
dead at 500ppm within 120min (Table 3 and Fig. 41). All control groups showed highly significant difference than treated groups as
recorded 20% and 27% after 120min for cercariae and miracidia respectively. These results showed that Ocimum canum extract is
effective in killing Schistosoma larval stages especially miracidia which were more sensitive than cercariae. These results are in
agreement with Ibrahim et al. [56] who proved that miracidicidal mortality was greater than cercariae during application of Tribulus
terrestris methanol extract at the same time intervals and also, 100% of cercariae dead at 640ppm of the plant. Bagalwa et al. [3]
proved the cercaricidal activity of two steroid glycoalkaloid compounds from Solanum syzybrilifolium while, Abozeid et al. [2] proved
the miracidicidal activity of tannins extracted from Punica granatum as kill 100% of miracidia after 50-150min. The larvicidal activity
of the plant related to the secondary metabolites present in it as phenoalics, flavonoids, terpenes and other compounds [57].

Table (2): Cercaricidal activity of Ocimum canum methanol extract after different exposure time.

Plant Mortality % in dependent time (min)
concentration 30 60 90 120
100 ppm 7 11 19 26
300 ppm 19 38 52 62
500 ppm 22 55 71 82
600 ppm 28 75 91 100
Control 4 8 17 20
100 »
o 80 1 30min
e 1 60min
g0 90min
g 40 1 120min
3
520
0
100 300 300 600 control
Plant concentr ations

Fig (40): Effect of Ocimum canum leaves extract on cercariae after different time intervals.

Table (3): Miracidicidal activity of Ocimum canum methanol extract after different exposure time.

Plant concentration Mortality % in dependent time (min)

30 60 90 120
100 ppm 10 14 17 45
300 ppm 15 20 42 70
500 ppm 20 45 80 100
Control 3 7 15 27
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Fig (41): Effect of Ocimum canum leaves extract on miracidia after different time intervals.

CONCLUSION

This study throws light, upon the use of Ocimum canum leaves extract as cercaricidal and miracidicidal activity. Based on

literature survey we believe that components identified by GC-MS analysis of the plant extract showed that it considered as an
important medicinal plant.

REFERENCES

1- Guo W, Zheng LY, Wu YQ, Fan, X. L. Synthesis and cercaricidal activities of a serial of novel self-diffused cercaricides derived
from niphensamide. Chinese Chemical Letters. 2008; 19(4): 406-408.

2- Abozeid K, Shohayeb M, Ismael A. In vitro tests for efficacy of tannins extracted from pomegranate (Punica granatum) against
Schistosoma mansoni miracidia. J Sci Technol. 2012; 13: 531-538.

3- Bagalwa JJM, Voutquenne-Nazabadioko L, Sayagh C, Bashwira AS, Baluku JPB. Evaluation of Schistosoma mansoni
cercaricidal activity of Solamargine a steroid glycoalkaloid from Solanum syzybrilifolium. Int J Eng Res Gen Sci. 2014; 2(1): 15-
23.

4- WHO. The control of schistosomiasis. Second report of WHO expert committee, WHO Tech Rep Ser 830 Geneva. 1993.

5-  Rug M, Rupple A. Toxic activities of the plant Jatropha curcas against the intermediate snail hosts and larvae of schistosomes.
Trop. Med. Inter. Health. 2000; 5(6): 423-430.

6- Preet S. Laboratory evaluation of molluscicidal and cercaricidal potential of Artemisia annua (Family: Asteraceae). Annals Biol
Res. 2010; 1(1): 47-52.

7- Mostafa BB, Gad HS. Effect of UV-irradiation, Gamma irradiation and praziquantel on infected Biomphalaria alexandrina snails.
J. Egypt. Soc. Parasitol. 1997; 27: 35-46.

8- Chitsulo L, Engels D, Montresor A, Savioli L. The global status of schistosomiasis and its control. ActaTropica. 2000; 77: 41-51.

9- Steinauer ML, Hanelt BL, Agola E, Mkoji GM, Loker ES. Genetic structure of Schistosoma mansoni in western Kenya: The
effects of geography and host sharing International Genetic structure of Schistosoma mansoni in western Kenya: The effects of
geography and host sharing J. Parasitol. 2009; 39: 1353-1362.

10- WHO. Schistosomiasis epidemiological record. Bull World Health Org. 2010; 85:157-1641.

11- WHO. The control of schistosomiasis, WHO technical Report Series No 922, Geneva. 2009.

WWW.iajpr.com

Page99 1



Vol 7 Issue 11, 2017. Heba Abdel-Hady et al. ISSN NO: 2231-6876

12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-

30-

31-

32-

33-

34-
35-

36-

37-

38-

39-

Aly HF, Mantawy MM, Fahmy ZH, Rizk MZ. Effect of Zingiber officinal (ginger) and Glycyrrhiza uralensis (licorice) on
experimental S. mansoni life cycle and investing the composition (metabolites) changes in different tissues. J Med Plants Res.
2013; 7(20): 1481-1493.

Ahmed AA, Afifi AA, Adam I. High prevalence of Schistosoma haematobium infection in Gereida Camp, in southern Darfur,
Sudan. Ann .Trop. Med. Parasitol. 2009; 103:741-3.

Marston A, Hostettmann K. 1993. Search for antifugal, molluscicidal and larvicidal compounds from African medicinal plants. J
Ethnopharmacol. 1993; 38: 215-223.

Fenwick A, Webster JP. Schistosomiasis: challenges for control, treatment and drug resistance. Curr. Opin. Infect. 2006; 19: 577-
82.

Moraes J, Nascimento C, Lopes PO, Nakano E, Yamaguchi LF, Kato MJ, et al. Schistosoma mansoni in vitro schistosomicidal
activity of piplartine. Exp. Parasitol. 2011; 127: 357-64.

Mostafa OM, Eid RA, Adly MA. Antischistosomal activity of ginger (Zingiber officinale) against Schistosoma mansoni harbored
in 57C mice. Parasitol Res. 2011; 109:395-403.

Ngassoum MB, Ousmaila H, Ngamo LT, Maponmetsem PM, Jirovetz L, Buchbauer G, Aroma compounds of essential oils of two
varieties of the spice plant Ocimum canum Sims. From northern Cameroon. J. Food Comp. Anal. 2004; 17: 197-204.

Behera S, Babu SM, Ramani YR, Choudhury PK, Panigrahi R. Phytochemical investigation and study on antioxidant properties
of Ocimum canum hydro-alcoholic leaf extracts. J Drug Delivery and Therapeutics. 2012; 2(4): 122-128.

Bassole IH, Guelbeogo WM, Nebie R, Costantini C, Sagnon N, Kabore ZI, et al. Ovicidal and larvicidal activity against Aedes
aegypti and Anopheles gambiae complex mosquitoes of essential oils extracted from three spontaneous plants of Burkina Faso.
Parassitologia. 2003; 45(1): 23-26.

Ntonga PA, Baldovini N, Mouray E, Mambu L, Belong P, Grellier P. (2014). Activity of Ocimum basilicum, Ocimum canum, and
Cymbopogon citratus essential oils against Plasmodium falciparum and mature-stage larvae of Anopheles funestus ss. Parasite.
2014; 21:33.

Selvi MT, Thirugnanasampandan R, Sundarammal S. (2015). Antioxidant and cytotoxic activities of essential oil of Ocimum
canum Sims. from India. J Saudi Chemical Society. 2015; 19(1): 97-100.

El-Sayed MM, Hashash M M, Abdel-Hady AA, Abdel-Hady H, Abdel-Lateef E E, Morsi EA. (2017). Total phenolic and
flavonoid contents and antioxidant activity of Lantana camara and Cucurbita pepo (Squash) as well as GC-MS analysis of
Lantana camara essential oils. World J. Pharma. Res. 6(1): 137-153.

Rohman A, Riyanto S, Yuniarti N, Saputra WR, Utami R, Mulatsih W. Antioxidant activity, total phenolic, and total flavaonoid
of extracts and fractions of red fruit (Pandanus conoideus Lam). Int. Food Res. J. 2010; 17(1): 97-106.

Akroum S, Bendjeddou D, Satta D, Lalaoui K. Antibacterial, antioxidant and acute toxicity tests on flavonoids extracted from
some medicinal plants. Int. J. Green Pharmacy. 2010; 4: 165-169.

Andarwulan N, Batari R, Sandrasari DA, Bolling B, Wijaya H. Flavonoid content and antioxidant activity of vegetables from
Indonesia. Food Chemistry. 2010; 121(4): 1231-1235.

Re R, Pellegrini N, Proteggente A, Pannala A, Yang M, Rice-Evans C. Antioxidant activity applying an improved ABTS radical
cation decolorization assay. Free Radical Biol Med. 1999; 26(9): 1231-1237.

Harvey AL. Natural products in drug discovery. Drug discovery today. 2008; 13(19): 894-901.

Mafud AC, Silva MP, Monteiro DC, Oliveira MF, Resende JG, Coelho ML, et al. Structural parameters, molecular properties,
and biological evaluation of some terpenes targeting Schistosoma mansoni parasite. Chemico-biological interactions. 2016; 244:
129-139.

Silva MPN, Oliveira GL, de Carvalho RB, Sousa DPD, Freitas MP, Pinto PL, et al. Antischistosomal activity of the terpene
nerolidol. Molecules. 2014; (19): 3793-3803.

Rajeswari G, Murugan M, Mohan VR. (2013). GC-MS analysis of bioactive components of Hugonia mystax L. bark (Linaceae). J
Pharm Biomed Sci. 2013; 29(29): 818-824.

Belakhdar G, Benjouad A, Abdennebi EH. Determination of some bioactive chemical constituents from Thesium humile Vahl. J
Mater Environ Sci. 2015; 6: 2778-2783.

Gomathi Rajashyamala L, Elango V. Identification of bioactive components and its biological activities of Evolvulus alsinoides
linn. A GC-MS study. 1JCS. 2015; 3(1): 41-44.

Viswanathan SGD. GC-MS Analysis of phytocomponents in Spermacoce articularis L. f. leaf. Res in Pharm. 2015; 4(4):1-7.
Akinmoladun AC, Ibukun E O, Afor E, Obuotor EM, Farombi EO. Phytochemical constituent and antioxidant activity of extract
from the leaves of Ocimum gratissimum. Scientific Res Essays. 2007; 2(5): 163-166.

Narayanaswamy N, Balakrishnan KP. Evaluation of some medicinal plants for their antioxidant properties. Int. J. Pharm. Tech.
Res. 2011; 3(1): 381-385.

Aluko BT, Oloyede Ol. Antioxidative potential of aqueous extract of Ocimum americanum L. leaves: An in vitro and in vivo
evaluation. World Academy of Science, Engineering and Technology, International Journal of Biological, Biomolecular,
Agricultural, Food and Biotechnological Engineering. 2015; 9(2): 180-185.

Kaur C, Kapoor HC. Anti-oxidant activity and total phenolic content of some Asian vegetables. Inter J Food Sci Technology.
2002; 37(2): 153-161.

Gupta S, Prakash J. Studies on Indian green leafy vegetables for their antioxidant activity. Plant Foods for Human Nutrition.
2009; 64(1): 39-45.

WWW.iajpr.com

Page99 2



Vol 7 Issue 11, 2017. Heba Abdel-Hady et al. ISSN NO: 2231-6876

40-

41-

42-

43-

44-

45-

46-

47-

48-

49-

50-

51-

52-

53-

54-

55-

56-

57-

Bhattacharya A, Aggarawal A, Sharma N, Cheema J. Evaluation of some antioxidant constituents of three species of Ocimum.
Inter. J. Life Sci. 2014; 5(5): 14-17.

Cutler GJ, Nettleton JA, Ross JA, Harnack LJ, Jacobs DR, Scrafford CG, et al. Dietary flavonoid intake and risk of cancer in
postmenopausal women: The Iowa women’s health study. Inter J Cancer. 2008; 123: 664—-671.

Pal S, Bhattacharjee A, Mukherjee S, Bhattacharya K, Khowala S. Antioxidant and hepatoprotective activity of ethanolic extract
of Alocasia indica tuber. American J Phytomed Clin Therapeutics. 2014; 2: 191-120.

Sekar K, Thangaraj S, Babu SS, Harisaranraj R, Suresh K. Phytochemical constituent and antioxidant activity of extract from the
leaves of Ocimum basilicum. Journal of Phytology, 2009; 1(6):408-413.

Salwaan, C, Gupta V, Sharma K. Antioxidant activity and total phenolic content of Ocimum sanctum. Inter. J. Inst. Pharm. Lifew
Sci. 2012; 2: 340-347.

Uyoh EA, Chukwurah PN, David IA, Bassey AC. Evaluation of antioxidant capacity of two Ocimum species consumed locally as
spices in Nigeria as a justification for increased domestication. American Journal of Plant Sciences. 2013; 4(2): 221-229.
Dudonne S, Vitrac X, Coutiere P, Woillez M, Mérillon J M. Comparative study of antioxidant properties and total phenolic
content of 30 plant extracts of industrial interest using DPPH, ABTS, FRAP, SOD, and ORAC assays. Journal of agricultural and
food chemistry. 2009; 57(5), 1768-1774.

Molyneux P. The use of the stable free radical diphenylpicrylhydrazyl (DPPH) for estimating antioxidant activity. Songklanakarin
J. Sci. Technol. 2004; 26(2): 211-219

Choi CW, Kim SC, Hwang SS, Choi BK, Ahn HJ, Lee MY, et al. Antioxidant activity and free radical scavenging capacity
between Korean medicinal plants and flavonoids by assay-guided comparison. Plant science. 2002; 163(6): 1161-1168.

Ranilla L G, Kwon YI, Apostolidis E, Shetty K. Phenolic compounds, antioxidant activity and in vitro inhibitory potential against
key enzymes relevant for hyperglycemia and hypertension of commonly used medicinal plants, herbs and spices in Latin
America. Bioresource technology. 2010; 101(12): 4676-4689.

Li H, Wang X, Li Y, Li P, Wang H. Polyphenolic compounds and antioxidant properties of selected China wines. Food
Chemistry. 2009; 112(2): 454-460.

Mathew S, Abraham TE. In vitro antioxidant activity and scavenging effects of Cinnamomum verum leaf extract assayed by
different methodologies. Food Chem Toxicol. 2006; 44(2): 198-206.

Walker RB, Everette JD. Comparative reaction rates of various antioxidants with ABTS radical cation. J Agric food chemistry.
2009; 57(4): 1156-1161.

Shalaby EA, Shanab SM. Comparison of DPPH and ABTS assays for determining antioxidant potential of water and methanol
extracts of Spirulina platensis. Indian J. Geo-Marine Sci. 2013; 42(5): 556-564.

Javanmardi J, Stushnoff C, Locke E, Vivanco JM. Antioxidant activity and total phenolic content of Iranian Ocimum accessions.
Food chemistry. 2003; 83(4): 547-550.

Lee SJ, Umano K, Shibamoto T, Lee KG. Identification of volatile components in basil (Ocimum basilicum L.) and thyme leaves
(Thymus vulgaris L.) and their antioxidant properties. Food Chemistry. 2005; 91(1), 131-137.

Ibrahim WLF, El-Nahas H A, Abdel-Raouf HA. Comparative studies on the effectiveness of two synthetic pesticides and a plant
molluscicide on Biomphalaria alexandrina and some larvae of Schistosoma mansoni. J. Egypt. Ger. Soc. Zool. 2007; 53(D): 119-
141.

Mantawy MM, Aly HF, Zayed N, Fahmy ZH. Antioxidant and schistosomicidal effect of Allium sativum and Allium cepa against
Schistosoma mansoni different stages. Europ. Rev. Med. Pharm. Sci. 2012; 16(3): 69-80.

NI .

54878478451171017

WWW.iajpr.com

Ch
(]
o0
T
A



Vol 7 Issue 11, 2017.

Heba Abdel-Hady et al.

Submit your next manuscript to IAJPR and take advantage of:

Convenient online manuscript submission

Access Online first

Double blind peer review policy

International recognition

No space constraints or color figure charges
Immediate publication on acceptance

Inclusion in ScopeMed and other full-text repositories
Redistributing your research freely

Submit your manuscript at: editorinchief@iajpr.com

= @@@Q

A sumssons SCAEED)

I ] -,} e

WWW.iajpr.com

ISSN NO: 2231-6876

Page994‘



