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The effect of the activity of Qurecus persica plant stem peel
secondary compound extracts on Enterobius vermicularis parasite in

vitro.

Abstract:

Q. persica plant stem peel found in north region of Irag and has active
compound and also used in traditional medicine in ancient time . This

work was conduct to account the effects of cold and hot aqueous extracts



of Q. persica plant stem peel in paralysis and die of E. vermicularis
parasite in vitro and determine the most influential plant for extracted
secondary compound (alkaloid and phenolic compounds) from it to test in
paralyze and kill of worms.

The stem peel of Q. persica plant was collect from Al-Heikma

herbarium then the all extracts were prepared and experimented on this
parasite, the results appear that cold aqueous extract of Q. persica plant
stem peel have a high influential especially by 60 mg/ml concentration
where its average arithmetic for paralysis and die of worms equal 143.66
+ 0.33 and 195.00 £ 0.57 minute , respectively, with clear significance
differences, praziquantil drug successful through its high effect on
parasite where its average arithmetic for paralysis and die of worms in 60
mg/ml concentration equal to 180.00+0.57 and 240.00£ 0.57 i8 minute ,
respectively.
The results of secondary compounds of Q. persica plant stem peel
appears that a high effects of phenolic compounds extract of Q. persica
plant stem peel on paralysis and die of worms especially with 60 mg/ml
concentration where its led to paralysis and die of worms at 80.00 £ 0.57
and 111.66 + 0.88 minute , respectively, followed by alkaloid compounds
that led to paralysis and die of worms with 60 mg/ml concentration at
211.00 £0.57and 203.00 + 0.57 minute , respectively.

1-Introduction:

E. vermicularis (pinworm or threadworm) is considered as
the most common intestinal parasitic worm infection of humans [1], itis a
common parasitic infection spread throughout the world and usually
causes infection in school going children, especially in rural areas and in
poorer urban areas through the habit of fingers sucking [2] ,that present as
peri-anal itching , attributed to the mucoid secretions of the eggs on the
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skin [1] , this parasite is usually transmitted through close-contact
between infected and uninfected persons, ingestion and inhalation of the
eggs [3], also, reinfections one of the main causes of development of the
infection, also it is spread by fecal-oral rout [4 ] . However, the complete
life cycle of the helminth, from egg to adult worm, usually takes in 2 to 4
weeks [5].

E. vermicularis also causes or associated with chronic abdominal pain,
urinary tract infection, salpingitis, eosinophilic ileocolitis , pelvic abscess
,Jinflammation of the anal or vaginal areas, intestinal irritation and
difficulty sleeping [3,5].

Humans are the only natural host of E.vermicularis, which residing
in the large intestine [6 ] , the diagnosis of E. vermicularis infection
performs by microscopic examination of the characteristic worm eggs[7 ],
sample collection by swabbing the anal folds using commercially
available adhesive cellulose tape in the morning prior to defecation and
before washing the genital area [8].

Praziquantel(PZQ), Albendazole and mebendazole are Benzimidazole
carbamate derivatives which are regard as the preference drugs for E.
vermicularis treatment [9], (PZQ) is a pyrazinoisoquinoline derivative
[10],this pharmaceutical product is the first anthelminthic drug to fulfill
the World Health Organization’s requirements for population-based
chemotherapy of a broad range of parasitic infections [11].

Although PZQ-effect on worms is very dramatic, the drug’s precise
mechanism of action on adult worms is unknown, most evidence
implicates that tegument and muscles of susceptible parasites are targets
of the action of praziquantel, within seconds of exposure to the drug[12 ],
adult worm exhibit a rapid, sustained contraction of the worm’s
musculature [13], and vacuolization and disruption of the parasite
tegument [14], Both of these responses are thought to be linked to a
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praziquantel-dependent disruption of Ca2+ homeostasis [15]. The global
protocol for treating E. vermicularis involves anthelmintic medication
like mebendazole [4]. Treatment with mebendazole has shown efficacy in
eradicating pinworms, as seen in cases of liver infection due to E.
vermicularis [5,12].Iraqi protocol to treat E. vermicularis parasite:

Albendazol cap 400 mg single dose Repeated after 14 days[5].

Currently , medicinal plants are used to treatment and remove
diseases and the preservation of public health are widely globally spread
(10) , where the humans have been using plants for their essential
requirements such as food and medicine therefore the plants have been
used in traditional medicine in order to cure and prevent various human
disorders, [16], important advantage for therapeutic uses of the plants
includes their safety, effectiveness, economic feasibility, and ease of
availability [17].

Natural herbal products can fuse with drugs this are aimed to
improve the effectiveness of medications because chemical drugs are
more expensive and have several disadvantages , therefor herbal
products reduce drug side effects [18]. Several naturally occurring
compounds are potent antioxidants, both as free radical scavengers and as
modulators of antioxidant enzymes expression and activity[19].

Species of the genus Quercus persica plant are important medicinal
plants , over the centuries, these species have been used in folk medicine
to treat various diseases [20]. Quercus species, also known as oak,
represent an important genus of the Fagaceae family, It is widely
distributed in temperate forests of the northern hemisphere and tropical
climatic areas [21], many of its members have been used to treat and
prevent various human disorders such as asthma, hemorrhoid, diarrhea,

gastric ulcers and wound healing [20,21], it is has multiple biological
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activities including anti-inflammatory, antibacterial, hepatoprotective,
antidiabetic, anticancer, gastroprotective, antioxidant and cytotoxic
activities, these effects attributed to the presence of bioactive compounds
such as triterpenoids, phenolic acids and flavonoids [22].

Kurdistan of Irag contain Q. persica oak which is widely distributed
in it , also found in Turkey, Syria, Iraq , Persia, Cyprus, Greece [16]
,Herbal extracts have a high potential activity and low cellular toxicity,
probably due to the activity of phenolic compounds, especially its tannin
compounds, therefore, it will be a promising candidate to introduces a
new agent without or with minimal cellular toxicity effect, the compound
as tannins, flavonoids, and phenolic were found in Q. persica [17, 18].

The advantage of herbals materials return to their phenolic
components and antioxidant capacities [18],which due to a high level
amount of phenolic compounds, especially flavonoids and tannins in Q.
persica extract which give it the potential effects as an antioxidant

activity, Anti-virus antibacterial [19,20].

The alkaloids are substances of a very diverse class of plant
secondary metabolites that have biological activities such as
anticholinergic, antitumor, diuretic, antiviral, antihypertensive, antiulcer,
analgesic, and anti-inflammatory [18], alkaloids are organic compounds
containing cyclic nitrogen, such as: atropine, scopolamine and
hyocsyamine [21], that are used in medicinal sides [22], contributed
among toxins, neurotoxins and social drugs , alkaloids act primarily with
the prevention of feeding and poisons for insects and other herbivores [
23] , they act as catalysts for neural transport systems[24], different
components as caffeine, nicotine, opiates and cocaine are consumed by
humans [22,23].



Phenolic have one aromatic hydrocarbon ring containing one or
more hydroxyl Groups of precursors  phenylpropanoid pathway were
attached , They range from simple components such as phenylpropanoids
,coumarin and benzoic acid to more complex components as tannins,
stilbenes, and flavanoids [25], phenolics include components which
represent toxicant materials for insects [26], phenolics have defense
ability against bacterial or fungal attack and also have roles in the
absorption of UV ray [25 , 26].The aim of this study is to evaluates the
effect of active materials of Q. persica plant stem peel extracts on E.

vermicularis parasite in vitro.
2-METHODS AND MATERIALS

2-1-plant materials Collect:

The stem peel of Q. persica plant were collected from the Al-Heikma
herbarium at September 2023 , plant was diagnosed by the botanist in
the plant department in the sciences college at the University of Babylon ,
Irag . A sample of plant materials was grinding by electric grinder to get
on an soft powder which kept in plastic plate and then save in the
Herbarium lab. of the Pharmacognosy department , College of Pharmacy.
2-1-1-preparation of an cold aqueous extract for Qurecus persica
plant :

Cold aqueous extract was attended by take 10 grams from the stem
peel powder of the Q. persica plant and put it with 200 ml of distilled
water in the flask 400 ml in size with using a mixer for 30 minute , then
put in the test tube in the centrifuge for 10 minutes at 3000 rolls / minute,
extract was dried by putting it in the oven at 45 C to obtain on dried
extract , keep it in the fridge until use , hot aqueous extract for this plant
was prepare by a same method but use boiling water [27] .

2-1-2-Extraction of secondary Plant component



2-1-2-1-Extraction of crude alkaloids :

10 g of dehydrated soft powder is extracted by putting it in the filter
papers which fixed on thimbles , then adding 200 ml from ethanol alcohol
(%99) for 24 hours by soxhlets apparatus . New products were
concentrated with rotary evaporator apparatus. It dissolved in 5 ml of
ethanol , with added 30 ml of Sulfuric acid (2%) , then using rotary
evaporator apparatus to remove an ethanol alcohol . Mayer assay gives
white product to ensure an present of alkaloids. Hydroxide ammonium
(%10) was putting in separating funnel.

With putting (10) ml from chloroform, mixing of product was
separating into two layers , selected the bottom layer because it contains
alkaloids, it was concentrated with rotary evaporator , a new dry product

kept in icebox [28] methods .

Figer(1) Separating funnel apparatus for alkaloids.

2-1-2-2-Extraction of crude phenolics:

Method of [29] was used to extracts phenolics, 20 gm of dried
extract put in a glass flask with 400 ml of ( %2) acetic acid by using the
reflex condenser in ( 70) degree centigrade water bath for 8 hours . New
suspension nominated and put it with N-propanol and sodium chloride
substances in the Suppression of separation , been taking the top layer
containing phenolic substances, then it was focused with evaporator rotor

and dry product keeping in the fridge.
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Figer(2) Separating funnel apparatus for phenolics.

2-2:Collection of E. vermicularis worm sample.

The adult worms were collected directly from an anus of children at
midnight from Hilla center districts ,Babil Province ,Irag. Then a worms
washed with distal water and the parasites were kept in petridishes with
phosphate buffer saline (PBS) in 37°C in incubator until the in vitro
evaluation was started [30] .

2-2-1: Microscope assay:

The samples of helminths were collected from patients and diagnosed
by light microscope using wet mount preparation for adult pinworms or
eggs detection at microbiology Lab. Of laboratory and clinical

department , pharmacy college, University of Babylon.

2-3:The Effects of plant extracts on E. vermicularis worm In Vitro .

Preparation of stock solutions of both extracts of the Q. persica plant
stem peel which brings the melt ( 6) g of dry extract in (100) ml of distal
water, therefore , stock solution become (60)mg/ml. Stock solutions are
used for concentrations prepared (20,40 and 60)mg /ml, control is
prepared from phosphate buffer saline(PBS) only .

The efficacy of both cold and hot water extracts were compared with
praziquantel drug by the same concentrations. Four groups of worms ,
each group with five worms, one of them represented a control group ,
each group have been treated with an desired concentration of drug and
extracts , the time for complete paralysis and death was recorded.

External stimuli were applied as ascertain the paralysis time. The time
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taken for worm become motionless was considered as paralysis time and
lethal time was ascertained by death of motionless worm followed by
fading of their body color [31] .

2-3-1: Testing the effectiveness of extracts:

The worms were assembled in petridishes which contain one ml of
(PBS) then put in incubator ,after one hour, different concentrations of
cold , hot and secondary compound extracts for Q. persica plant stem
peel have been added to a petridishes that contain worm each on its own
by adding one ml of each concentrations to a petridishes that contain
parasite each on its own.In another petridishes that contain worm a same
concentrations of praziquantil drug was added [32] .
2-3-3-The effects of Praziquantel drug on adult Enterobius
vermicularis worm In Vitro
The stock solution of praziquantel drug was prepared by adding (600 mg)
or one tablet of this drug after grinding into powder to 10 ml of distal
water to become 60 mg/ml and a concentrations (20,40,60 mg/ml) were
prepared in addition to control group, the time of paralysis and death was
record with three replicates then taken one ml of each concentrations and
added to a petridishes that included worm each on its own for
praziquantel drug [32] .
2-3-4:Estimation of pinworms worm Viability In Vitro .

The movement and death of worms has been monitored by looking,

no movement or death of worm was identified [33] .
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3-Statistical analysis:

Analyze of data take place by using factorial experiments with
completely randomized (C.R.D)and using least significance differences at
level (P<0.05) by using the statistics system (SPSS).

3-The results:

1ger(1)A .vermicularis(10X).
Figer(2)Adult females of E.vermicularis(10X).

Figer(3)Ova with larvae of E.vermicularis(400X).  Figer(4)Adult females of E.vermicularis(10X).

Figer(4)Adult females of E.vermicularis(10X).

Table(1)The effect of extract concentrations overlapping for cold and
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boiling aqueous extracts for Qurecus persica plant on worm paralysis

and die In Vitro.

Time per minute Time per
EXMract | oot for v;/or_m to minutte fdo_r
= paralysis worm to die
8 type mg/ml

o Mean+S.D. Mean+S.D.
5 60 143.66 + 0.33 195.00 + 0.57
S Cold 40 202.00 + 0.57 243.00 £ 0.57
§ extract 20 220.00 = 0.57 295.00 = 0.57
o Control 1218.33 + 32.37 1584.66 + 2.84
& 60 159.00 + 0.57 213.00 + 0.57
Hot 40 190.00 £ 0.57 253.00 = 0.57
extract 20 226.00 = 0.57 282.66 + 0.88
Control 1239.33 £ 64.59 1592.00 £ 3.51

LSD at probality level 0.05 76.6 5.1
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Table (2)The Interference Effect of Secondary Compound Concentrations

for Qurecus persica plant on Worm Paralysis and Death In vitro.

Time per
Secondary . minute for Time per minute for
concentration .
compound ) worm to worm to die
type paralysis Mean+S.D.
MeanzS.D.
” 60 80.00 + 0.57 111.66 +0.88
£ 3 40 100.00 £ 057 |  146.00 +0.57
% % 20 131.00 £ 0.57 189.00 £ 0.57
=g Control 123?2235 * 1563.66 + 1.85
” 60 203.00 + 0.57 211.00 £ 0.57
Té g 40 331.00 + 0.57 412.00 + 0.57
S % 20 511.00 + 0.57 641.00 = 0.57
Wk Control Erogne 1577.33 + 6.06
LSD at probality level 0.05 47.2 7

Table (3 ) The effect of Praziquantel drug on worm paralysis and die In

Vitro.
Concentration of drug Time per mir?ute for | Time per minute for
(mg/mi) paralysis die
Mean = S.D Mean = S.D
60 180.00£0.57 240.00+ 0.57
40 201.00+0.88 275.66+0.33
20 328.00+2.51 442.00£0.57
Control 1252.66+40.95 1562.00+2.30
LSD at probality level
0.05 o 4

5-Discussion:
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E. vermicularis (Nematoda), a pinworm, is a global helminthic parasite
of humans that is especially common in temperate climates [3]. Medicinal
plants represent the most ancient form of medication, used for thousands
of years in traditional medicine in many countries around the world [34],
it's treating and preventing various diseases [35].

The results of this study demonstrate a high affectivity for a cold water
comparative with a boiling water of Q. persica plant extract on a
paralysis and die of E. vermicularis helminths,this finding appears that a
cold water of Q. persica plant extract was very active and have ability to
destroy or killed a worm and this is effect may be that a cold water extract
contain active substances that effect on neuromuscular system and led to
die this a ability may be because of an extract contain many active
components in the fruit includes flavonoids and also other compounds
such as a phenolic acids, coumarins, carboxylic acids, aminoacids and
vitamins [36] ,or may be because it's a rich with phenolic (acids ferulic
acid, synapic acid) that alters a PH media of worm and leads to kills it,or
a phenolic compound adhere with tegument cells of helminths and
stopped it's activity , where a phenolic compounds are dissolve in water
[37], or an activity of Q. persica plant a cold water extract may be due to
that active components or substances high decomposes in cold water that
lead to concentration of this substance that effect on parasite more than in
boiling water because a hot may be broke or damage an effective
substances in plant that lead to reduces its activity on worms .

Therapeutic effects of Q persica plant arising from consuming
bioactive components including providence energy, regulation of cell
metabolism, immunoregulation, antioxidation, anticoagulation
[38],differential Q. persica plant varieties having different impact on
human health as well as body metabolism [39] . Q. persica plant had
greater activity than other simple disinfectant material [40] , Q. persica
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plant act as medicinal and therapeutic potential advantages as anti-
carcinogenic, anti-glycemic, anti-cardiovascular , antioxidant
antimicrobial [41].

From this study we conclude that a best water extract that lead to a
paralysis and die of E. vermicularis helminths in short period time was

cold aqueous extract of Q. persica plant more than hot extract.

This part of the study aims to find out the impact of an effectiveness
of secondary compounds in paralysis and die of worm where this study
proven that phenolics compound of Q. persica plant are more influential
than the alkaloid compounds it led to worm paralysis and death in a short
period of time, where was a time for a worm to paralysis was (80.00 +
0.57) minute and for worm to die was (111.66 + 0.88) minute, this finding
appears that phenolics compound of Q. persica plant may be effect by
because of the ability of these phenolic compounds to object respiratory
process in mitochondria, then inhibition of carbohydrates, fats and
intermediate the reactions of metabolism of proteins which are important
for worm viability or because of the ability of chemical compounds to
destruct the cell membrane contain in fats and proteins (39), therefore the
process leads to death of worm parasite (38,40) , other studies appeared
that phenolic extract inhibits respiratory chain enzymes including thiol
group (-SH) which is replaced by the carbonyl group existent in phenolics
after oxidation of hydroxyl group (-OH) by molecular O and removal of a
hydrogen molecule (42 ).There are many vital activities for phenolics
which have some curative properties such as anti-inflammatory,
anticancer, antiviral ,antibacterial and antioxidant activities (43), this
effect of phenolic compounds probably attributed to its rich with tannins
[44] ,tannin affects protein composition in worms exposed to high

concentrations and thus affecting the neural receptors which leads to the
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worm's paralysis and death [45], tannins polyphenols binding to protein
through hydrogen bonds and forming a tannin—protein complex [46] ,or
tannins destroys an organism's cell membrane through its effect on the
fats and proteins in it and then the organism loses its ability to grow or
penetrates a cell membranes and obscures the active sites of some
enzymes inside the cell which is necessary for growth [47] . Phenolic
compounds are recognized as being responsible for an antioxidant and
antihelminthic ability [48].

The results of this study appear that alkaloids compounds have
antihelminthic activity on paralysis and die of E. vermicularis helminths,
this activity of alkaloids compounds as follow where was a time for a

worm to paralysis
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was (203.00 + 0.57) minute and for worm to die was (211.00 + 0.57)
minute, these finding can be attributed to that alkaloids may be disrupting
the action of the enzyme, receptors and proteins by forming hydrogen
bonds with this compound where they have functional groups, a proton
accepting nitrogen atom, and one or even more proton donating amine
hydrogen atoms [49] ,such as pergularinine and tylophorinidine alkaloids
both of them inhibit the activity of dihydrofolate reductase that are
responsible for nucleic acid synthesis [50] ,or an alkaloids may be binds
to protein that important in cell division with high affinity causing
inhibition of proteins and its enzyme activity which led to inhibition of
cell division [51] ,or an alkaloid may be acts through a detergent-like
mechanism that led to disruption of outer membrane of microorganisms
[52] , also an activity of alkaloids may be attributed to inhibition of
virulence factors of microorganisms [53] . Alkaloids have many
pharmacological properties, such as central nervous system stimulants ,
anticholinergic agents oxytocic and vasoconstrictor activity ,anti-
inflammatory and antimalarial activity [54] ,the anti-inflammatory
activity of alkaloids, involving inhibition or regulation of important
inflammation mediators [55].

The static analysis for findings of interference effects of praziquantil
drug concentrations demonstrated that praziquantil drug possess a high
activity on a paralysis and die of E. vermicularis helminths especially
with 60 mg\ml where was a time for a worm to paralysis was
(180.00+0.57) minute and for worm to die was (240.00+ 0.57) minute,
this finding agree with the finding of (56,57) each of them proved that
praziquantil drug has a high activity against the helminths as (56),Where
the (56) They were evaluated the activity of PZQ on Schistosoma
haematobium , inhibition concentration (IC50) values on adult S.

haematobium were determined in vitro, their results appeared or
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displayed the highest activity against adult worms in vitro, revealing that
IC50 0of 0.007 pg/ml at 4 h and 0.01 pg/ml at 72 h, as well as the (57)they
were performance this study to compare the efficacy of a herbal drug as
Schitozim over praziquantel in the management of Schistosoma. mansoni
infection in BALB/c mice and through they performed the three infected
group, two of it treated with the praziquantel (25 mg/kg, or 50 mg/kg )
while the third group was untreated, the results appeared that the drug
made significantly reduced in the adult-worm burdens .

The effect of praziquantel drug in this research probably due to that
praziquantel is effects on the beta subunits of voltage-gated Ca2+
channels which identified as potential molecular targets of praziquantel
[58], where the rapid influx of calcium ion (Ca2+) lead to morphological
changes of the worm, which include rapid contraction of the musculature
and tegumental bleb and vacuole formation in the tegument and
tegumental damage [59], or the praziquantel drug is blocking of the
adenosine receptors of the worms by praziquantel, causing calcium influx
in the drug’s activity [60 ; 58].

Praziquantel is a broad-spectrum, highly efficacious and safe,
anthelmintic against trematode and cestode infections in humans and
animals (61 ).Praziquantel (PZQ) is the mainstay and responsible for the
activity of parasitic worm control and has been successfully used for
decades (56 ).Praziquantel is an essential drug for treating parasitic
infections like schistosomiasis, [61]. It activates a transient receptor
potential elastatin ion channel in worms, causing Ca2+ entry and

paralysis [58].
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Conclusion

* The cold water extract of Q persica plant has a high effect on paralysis

and die of E. vermicularis worm more than boiling water extract In Vitro.

» The phenolic compounds of Q. persica plant with (60 mg/ml) has a
high efficient on paralysis and die of E. vermicularis worm, then alkaloid

compound .
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