DISCLAIMER

The below article has been publised as a naf ul | t e xt
on the basis of the initial materials provided by the author. Once the pape
is finalized and is ready to be published, this version will be removed. Fu
Text Ahead of Publication is a benefit provided to our authors to get their
research published as soon as possible. The Editorial Department resery,
the right to make modifications for further improvement of the manuscript
in the final version.

Current Drug Discovery Technologies
Year 20
ISSN:18756220(0Online)

ISSN: 15701638 (Print)

In Vitro and Ex Vivo Evaluation of CapparisSpinosaExtract to Inactivate
Protoscoleces During Hydatidcyst Surgery

Hossein MahmoudvangdAmal Khudair Khalaf andMania Beyanvand”

'Razi Herbal Medicines Research Centesrestan University of Medicakiences, Khorramabad, IraADepartment of
Microbiology, College of Medicine, Thigar University, Thigar, lr@@epartment of Surgery, Lorestan University of
Medical Sciences, Khorramabad, Iran

Abstract: Background Hydatidosis is one of the most dangerous zoonosis diseases in the world causddrigltemge

of the broadworm or Echinococcus granulosus parasiteo d a vy cysts’ rupture or conte
volvement of organs adjacent to the organ involved, and consequently secondary cysts, are the major concern for hydal
cystsurgeons. Therefore, using scolicidalbstances such as hypertonic saline 20%, silver nitrate and formalin has been
considered to reduce the risk of protoscoleces spread and recurrence of disease in recent years. The current work designg
assess the &iparasitic effects o€apparis spinose lextract against hydatid cyst protoscoleces.

Methods Collected protoscoleces from liver fertile hydatid cysts of infected sheep were exposed to the different concentra|
tions of the essential oil (150, 300, 68@/mL) for 56 0  mivimo andex vivo Then by using the eosin exclusion assay

the viability of protoscoleces was studidthe primary phytochemical analysis of tiespinosaxtract was done to assess

the presence of tannins, alkaloids, saponinspfiaids, terpenoids and glycosides.

Results C. spinosaextract had a powerful protoscolicidal activityvitro so that at th&00and600 mg/ml entirely elimi-
nates the parasite afté® and5 minutes; whereas at lower doses demonstrated weak protosalddictivity. Ex vivoassay,
no similar effect within vitro was observed, so that requiring a more time to show a potent protoscolicidal aCtigjy-
nosaextractat the concentrations 800 and600 mg/mL after exposure time &0 and12 min, killed 100% of protoscole-
ces within the hydatid cyst, respectiveéihe findings of primary phytochemical screening of @hespinosaextract demon-
strated the existance of flavonoids, tannins, terpenoids, glycosides and alkaloids in this plant.

Conclusion: The obtained resulia vitro andex vivoexhibited that potent protoscolicidal effects of C. spinosa extract particu-
larly at the concentrations of 600 and 300 mg/ml wieictirely eliminates the parasite afte8 min exposure. However,
more and supplementary works are requireeetify thesedindings through assessinganimal models andinical subjects.
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1.INTRODUCTION

Hydatidosis is one of the most dangeraag®nosisdiseases in the world caused by the larval stage of the -taroea or
Echinococcugranulosusparasite1]. The disease, which is seen in most parts of the world, is classified asehgeenicin
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Iran, especially in rural areas of the north and W2st3, and could potentially cause significant deya to the communities
involved [4]. Dogs andCanidaeare the ultimate hosbf the parasite, and humans are infected as a random host by drinking
water,consumingvegetables and food contaminated witd garasite's egd4]. Although the adult form of the parasite in the
main host is not lifehreatening, its larvae in the hdstermediatemay cause severe illness even death by causing cysts in
various tissues such as the liver, luagdbrain[5].

The onset of the disease does not have any specific symptoms, but depending on the location and sizeasfdtbeet\tsne,
the clinical symptoms appefs]. In small and inactive cysts, using medicatiohshe family ofbenzimidazole israoptimal
treatment option, but in the treatment of large and active cysts, surgensidered athe preferred strated$,7].

Today, cysts rupture orcontentleakage during surgery and involvement of organs adjacent to the argarved and
consequently secadary cystsare the major concern for hydatid cyst surggaisTherefore, usingcolicidalsubstances such
as hypertonic saline 20%, silver nitrate and formalin has been considered to reduce theprigksoblecespread and
recurrence of disease in recent yga&s However, various studies have shown that these substances are-freereshd can
cause complications such as biliary fibrodigpatic necrosis, and cirrhosif9, 14. Therefore, the need to find reew
protoscolecewith greater efficieng and lower complications has always been of interest to researchers.

Since plant sources contain beneficial compounds that are compatible with the body and have no unwanted side effects,
can be considered agjaod alternative to chemical drugsl, 17.

Capparis spinosés a plant of the Capparidaceae familyisla thorny shrub that is almost in the shape and size of aarmhk
has a very firm root with thick skirt is a native Mediterranean plant andaand in humid and warm weather in some parts of
Europe, North Africa and some parts of Asia, especially[t&h

In traditional medicinethis plant skin has a calming, diaphoretic, soothing effect iareffective in relieving cough, asthma
attacksand excreting worms and also used to treat skin granulissalso said to be effective in strengthening the spleen and
brightening the complexion and eliminating and sttiscoloration andpots[13, 14. New studies have shown that different
parts of his plant are effective in lowering blood sugar in patients with type 2 diabetes. It also fa=eaityi, weighoss and
antrinflammatory properties. It is used in the treatment of colon and breast cancer due to its high antioxidant propertie
Antifungal and antibacterial properties are among other features[d#,itl5. Given the biological activity, especially
antimicrobial activity ofC. spinosawe aimed to investigatthe in vitro, ex vivo antiparasiticeffect of C. spinosaextract on
hydatidcystprotoscolecefor the first time

2. MATERIALS AND METHODS
2.1.Ethics

This study was approved by ethical committee of Lorestan University of Medical Sciences, Korramab@tthicancode:
IR.LUMS.REC.1398.013).

2.2.Preparation of Capparisspinosa

We collected the€. spinosafruit from the Khorramabad foreareas and transferred it to tRazi Herbal Medicines Research
Center, Lorestan University of Medical Sciences (Khorramabad, Iran) for botanical identification.

2.3.Preparation of extract

Air-dried and pulverize@. spinosafruit were put into a cellulose cartridge and extracted in a Soxhlet extractor (Germany) with
200 mL methanol. On a rotatory evaporator at 40 °C, the solvent was evaporated and, until the analysis, the residues were
at 4 °C[17].

2.4.Phytochemical Analysis

The primary phytochemical analysis of the b@hspinosaextract were done to assess the presence of tannins, alkaloids,
flavonoids, saponins, terpenoids and glycosides via following reagents and che&alalkaloids with Mayer and
Dragendorff’'s reagent s, f 1 avonoil8gelatn anch10% Na€l soligians, wrpendidg
with chloroform and conc. sulphuric acid, glycosides with FeCI2 and H2S04, and saponin with the ability of producing suds.

2.5.Collection and Preparation of Protoscoleces

The livers of sheep infected with hydatigstwere used to obtainrgtoscolecesThese infected livers were collected from
Khorramabad slaughterhouaad transferred to the parasitological laboratgrestan University of Medical Sciences, Iran
After washing the surface of the ¢tygith alcohol70% of the hydatid fluid ithe cyst containing protoscolecess aspirated

with a 50 ml sterile syringeanddar ri ed i nto a flask and | eft t o asdethenheor
protoscoleces were collected after dspg of the supernatant; then they were washed twice with PBS (pH 7.2) solution. The
number of protoscoleces/mL was adjusted to Spt6toscoleces in a 0.9% NaCl solution with an at least 90% viability rate by
eosin exclusion text



2.6.In vitro protoscolicidal activity

In this study, wefirst added the extra¢p.2 ml) of C. spinosaat concentrations df50, 300 and 600 mg/mto 0.2 mlof the
washed protoscoles¢5x1C protoscoleces/mL) for 5, 10, 20 and 30 min at 372G t er t hi s t i me, 50ul
(SigmaAldrich, St. Louis, MO, USAwas added to the protoscoleeeglthe were placed on a glass slide and tested under a light
microscopeThe results were reported in the percentage of dead amuiditeescoleces with counting of 300 protoscoldd&s

2.7.Dye exclusion test

Eosin exclusion assays was used to determine the viability of protoscdléedn this test, flame cell motility and
impermeability to 0.1% eosin solutidft g of eosin powder iR000 mL of distilled water) used to evaluate the viability rate
protoscoleces. After staining the live protoscoleces do not absorb color and displayed characteris—tic muscular movements
flame cell activity; while in dead protoscoleces eosin enterdti@ied protoscoleces become red.

2.8.Ex vivo protoscolicidal activity

In this study, the liver of sheep that were naturally infected with hydatid cyst was used to evaluate the protoscaolitidafl act
C. spinosaextract. Initially, more than 50% of hydatid fluid was extracted from the cysts, andGhspinosaextract was
added to the cysts at concentrations of 150 , 300 anch§0@L . The hydatid fluid wasemoved from the cystfter5, 10, 20

, 30min and stained wit0.1% eosirandtested under Bght microscopy for counting20].

2.9. Statistical analysis

All the tests were performed in triplicate in the present study. Data analysis was carried out using SPSS 17.0 stitsjral pa
(SPSS Inc., Chicago, IL, USA). Tlameway ANOVA and descriptive statistics such as frequency calculation were used for
data analysis. and independsamples t test was used for further analysis. P<0.05 was considered statistically significant.

3.RESULTS
3.1.Phytochemical Analysis

In this study, the findings referred to primary phytochemical screening &.tepinosamethanolic extracts demonstrated the
presence of tannins, flavonoids, terpenoids, glycosides and alkaloids in this plant.

3.2.Effect on Protoscolece# Vitro

The protosolicidal effectsof variousconcentrations o€.spinosaextract on therotoscolecesf hydatid cysts over 5, 10, 20
and 30 min intervalare shown in Tabl&. The results show that the extract@fspinosaat all concentrations had significant
protoscolicidaleffects compared to the control group (p <0.00Hy. 1). The mortality ofprotoscolecesvas 100% after 5
minutesof exposure to 600 mg / mbf C. spinosaextract.In addition, after 10 minutes of exposure to 300 mg/mL, the
scolicidal activity of the extract was 100%ikewise, the extract o€. spinosawith 150 mg/mL concentrationexposed to
protoscolecegilled 52.3%, 72.6%, 98.3%and 100%of the protoscolecesit time intervals of 5, 10, 20 and 30 minut€ke
results showed that with increasing exposure time of the extr&:tsginosaat all concentrations, thaortality rateincreased
significantly (p <0.05)The mortality rate oprotoscoleces the negative and positive control group was 28%b 100%after
30and5 minutes of exposear respectively.

Table 1. In vitro protoscolicidal effects of C. spoinosaextract against protoscoleces dfiydatid cyst at various concentrations follow-
ing various exposure times.

Concentration (mg/mL) Time (min) Mean of Mortality (%)
5 52.3+251
10 72.6 £3.15
150 20 98.6 £ 2.51
30 100.0 £ 0.0
5 723 %251
10 100.0 +0.0
300 20 100.0 £0.0
30 100.0+0.0




5 100.0 £ 0.0
10 100.0 £ 0.0
600 20 100.0 £ 0.0
30 100.0 £0.0
5
0.0+£0.0
Normal saline 10 0.0£0.0
+Tween20%
20 1.5+05
30 3.3+£0.15
Ag-nitrate 5 71.6+2.88
10 100.0 £ 0.0
20 100.0 £0.0
30 100.0 £ 0.0

-

Fig. (1). Dead(A) and live(B) protoscoleces after exposure wtspinosaextract

3.3.Ex Vivo Effect on Protoscoleces

The results showed that after addify spinosaextract at concentrations of 150, 300, 600 mgma hydatid cysts, the extract
showed potentigbrotoscolicidaleffects at these concentratiofowever, the results showed that this extract neddager
time to eliminateprotoscolecesn vivo. So that,at the concentration of 600 mg/ml after 12 minyta#i protoscolecesvere

destroyed (Tabl&).

Table 2. Ex vivo protoscolicidal effects ofC. spinosaextract against protoscoleces dfiydatid cyst at various concentrations follow-
ing various exposure times.

Concentration (mg/mL) Time (min) Mean of Mortality (%)
5 436 +2.15
7 93.3+3.51
600 12 100 £ 0.0
20 100+ 0.0
40 100+ 0.0
60 100+ 0.0
5 243 +£1.15
7 57.3+43
300 12 87.6+3.15
20 100+ 0.0




40 100+ 0.0
60 100+ 0.0
5 56+0.5
7 226 +1.15
150 12 30.3+2.88
20 516 +4.51
40 73.3£4.51
60 89.6+4.51
5 0.0+£0.0
Normal saline + Tween 20 7 1.3+057
12 4.3 +0.57
20 6.6 +1.15
40 7.6 £0.57
60 83+115
5 42.3+2.88
7 100 +0.0
Ag-nitrate 12 100+ 0.0
20 100+ 0.0
40 100+ 0.0
60 100 +0.0

4. DISCUSSION

Nowadays, processed drugs are a good alternative to chemicals. One of the important causes of this substitution is less
effectsof herbal medicinethan chemical druggll]. C. spinosas a plant with many medicinal properties that are briefly as
follows: liver healer,a strong antibiotic, and antheumatism. It is also used in the treatment of epilepsy, diabetes, stroke
prevention and eradication of kidney infecti@. spinosahas antinflammatory, antimicrobial, anggastricworm and taenia,

and anti-leishmaniasiparasitg 13, 14.

Hydatid cyst disease is caused by the larval stage dtdhmococcusvorm and the adult worm is the small intestine of the
Canidea. This cyst can develop in different organs and the symptoms of the disease depend on which organ 1§.iffeeted
only definitive way to treat this disease is surgery, but medicationslsamealuce the size of the cy4]. Nowadays, drugs

such as hypertonic saline and-Aifrate are used to prevent protoscoleces leaks during surgery, which have serious side effec
such as necrosjg, 5.

In this study, we evaluated the scoliociddled of the extract of C. spinosaon protoscolece®f hydatid cyst.The results
demonstrate thaf. spinosaextract eliminates 100% gifrotoscolecest a concentration of 600 mg/ml at all exposure times.
Also, the concentration of 300 mg/ml of this extract during 10, 20, and 30 minutes exposumgotrolecesand the
concentration of 150 mg/ml after 30 minutes, eliminates 100psatbscolecesThese findings indicate that tipeotoscoleces
activity of C.spinosaextract isas good as that afcoliocidal agentsuch as 20%ypersalingwithin 15 minutes), 20% nitrate
sulfate (within 10 minutes), 0.5%% cetrimide (within 10 minute} 3% hydrogen peroxide (within 15 minutes), 95% ethyl
alcohol (within 15minutes).

An appropriate protoscolicidal agent must have certain properties suatbiligs to at low doses, the highest effect in the
shortest time, the ability to maintain the effecttlod cyst diluteliquid , high availability, low toxicity and the psibility of
rapid preparatioms mentioned in previous studid®, 21]. Many studies have pointed to sevaativity of C. spinosasuch as
antrinflammatory ,anthyperglycemic ,antobesity ,anthepatotoxic and antioxidantAnother of theseactivity is the
antimicrobial activity of this planf13, 14. In 2011, Boga et al. shved thatC. spinosaroot can inhibit ofDeinococcus
radiophilus growth [22]. In 2013,Muhaidat et alfound thatbutanolic and aqueous methanolic extracCofspinosahave
antibacterial activity again@taphylococcus epidermig3]. It has also been reported that t butanol extra&@.afpinosahas



antifungal activityagainstC. albicansandA. flavus[24]. In 2009,Lam et al.showed th&t. spinosdresh seeds from fruits can
have antfungal activity agains¥alsa maliand inhibition of HI\A1 reverse transcriptase activit{@%] .

In a study by Gull T et a[2015) in Pakistan, the effect of aquesnsthanol, ethanol and acetone extracts of tstek, fruit,

flower, and root ofC. spinosaon its antimicrobial potential compared with amoxicillin and ciprofloxacin (contele
evaluated.The effect of these extracts on the growth of fbacteriaof Staphylococcus aureukscherichia coli Bacillus
subtilis and Pasteurella multocidavas evaluated by "disk diffusion” method and minimimibitory concentration (MIC)

[26]. In addition, another study conducted by Arena et al. (2008) emph#s&z¢herapeutic role of. spinosaextract on
Herpes simplewirus type 2 (HSV2) [27]. In 2014, Kiani et al. investigated the inhibitoryfesft of aqueous extract &.
spinosaflower onMeloidogyne incognitmematoden vitro [28]. The concentration of the extract was examined at four levels
of 1, 2,6 and 10% on mortality of second instar larvae and at three levels of 0.1, 0.5 and 1% on hatching in 4 replicates for e
treatment, while in control treatment, about 97% of hatching occurred; aspinosaextract reduced egg hatching by 96.5%
[29].

In this study, in line with the previous stufl¥5, 29], the findings referred to primary phytochemical screening ofCthe
spinosamethanolic extract demonstrated the presence of tannins, flavonoids, terpenoids, glycosides and alkaloids in this pl.
Corsidering antimicrobial mechanisms of this compounids,2001 , Puupponepimia et al shown that polyphenolic
compounds can inhibit bacterial growth by destroying the outer memia@nka the dher studyby Tasdemir et al in 2006
showed that flavonoidompounds can have afgishmanial and antrypanosomal effect31]. In 1998 Helander et afound

that phenolic compounds inhibit the growth of bacteria suchatrronellaand E.coli by destroying the outer membrafg?].
Therefore, based otine antimicrobial effect of polyphenolic and flavonoid compounds, it can be said that the antiparasitic
activity of this plant is due to these compounds.

CONCLUSION

The obtained result® vitro and ex vivoexhibited that potent protoscolicidal effecfs@ spinosa extract particularly at the
concentrations of 600 and 300 mg/ml which entirely eliminates the parasite &ffemih exposure. However, more and
supplementary works are required to verify these findings through assessing in animal modaigcahsubjects.
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