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Abstract

This study was carried out to evaluate the syngcgisffect of Xylopia aethiopica seed extracts and
Ciprofloxacin onSalmonella enterica serover Typhi. Egg white portion of raw egg waspéisally collected
with sterile syringe and was plated on Salmonehig&la agar (SSA), incubated at’@7for 24 h. The test
organism was characterized and identified usingr thelony descriptions, morphology and biochemical
characteristics. The phytochemical constituent hid seed extract oKylopia aethiopica were determined
guantitatively using spectophotometric method. &héibacterial activity of the seed extracts wagiedrout
using agar-well diffusion method. Tube dilution hed was used to determine the Minimum Inhibitory
Concentration (MIC) and Minimum Bactericidal Contration (MBC) using double-fold serial dilutions at
concentrations 25 mg/ml to 400 mg/ml. The synei@isttivity was carried out by exposing the tegjamism
against 0.1ml of equal volume of aqueous seed extifXylopia aethiopica and Ciprofloxacin (EEXA + CPX),
and ethanolic seed extract Xflopia aethiopica and Ciprofloxacin (AEXA + CPX) at the same cantcation
(400 mg/ml). The phytochemical analysisXfiopia aethiopica seed extract revealed the presence of alkaloid,
saponins, flavonoids, steroids, cardiac glycosighenolics and tannins. Ethanolic extracXglfopia aethiopica
showed more activity (15.50 mm) than the aqueotrmetx(6.50 mm) and their activities differed sfigantly
(P<.0.05) from that of the Ciprofloxacin (18.00 mifere wassynergistic effects on EEXA + CPX (24.60m
and AEXA + CPX (21.00mm). The MICs and MBCs valugghe extracts and their combinations revealed
significantly the inhibitory and cidal activitie$he study suggest that the combination of the sedécts of
Xylopia aethiopica and Ciprofloxacin could perform better in managetof typhoid fever than monotherapy,
and ethanolic extract combined with CPX proveddariost effective.

INTRODUCTION

Salmonellosis is a contagious endemic bacteriaciidn associated with substantial morbidity andtadiby
rates in India, Southeast Asia, Africa and Southefioa. Typhoid fever is caused I8almonella enterica
serovar Typhi, a rod-shaped, gram negative bacteria behgntp the family of Enterobacteriace&@lmonella
species especially. enterica serovar Typhi causes a significant threat to putdialth by causing salmonellosis.
(Febrega and Vila., 201%alimonella infection is typically by ingestion (faecal oral ntamination) and
concentrates in areas that are not hygienic andotigpossess adequate waste management and safmglrin
water supplies (Febrega and Vila, 2013). Salmosallis associated with 10-20% and 20-40% of fedisks of
diarrhea worldwide .Though, children are at greaigk of getting the disease even persons thatahel®se
contact with infected patients, immune system wealleby medication and drinking water or eating food
contaminated byS enterica serovarTyphi. Without proper care, salmonellosis can beedife threatening
(Santoset al. 2001).

Over the years, the vigorous use of oral fluids ahectrolytes therapy in developing countries has
contributed significantly to reductions in mortglifrom typhoid fever (Santost al. 2001).In contrast this
invention provides little benefit to enteropathogesuch asSalmonella. Over the past yearSalmonella has
demonstrated extraordinary prowess in acquiringrpld—encoded resistance to the antimicrobial diikgs
ampicillin, chloramphenicol, trimethoprim— sulfarhatole, streptomycin and ciprofloxacin that presgigu
constituted first-line therapy (Strokesal. 1996). Innovative strategies including developmef vaccines
against the most common serotype, show great peorfos the prevention of typhoid fever(Patil and
Shethgar,2010)

The practice of using of natural sources as renmedternative medicine for the treatment of tyghbas
been proven effective in recent yeafglopia aethiopica which belongs to the family Annonaceae (custardeapp
family) is native to West Africa and a known honemedy for treating typhoid fever. It is known tospess
antimicrobial activities which are traced to itscgpy and medicinal purposes. Various works havenhone by
researchers usingylopia aethiopica extracts like “Phytochemical and antimicrobial séisdof extract of the
fruits of Xylopia aethiopica” ,by John-derwole (2007), and Burkhill (2000) didvork on the effect oXylopia
aethiopica on skin infection. In view of the clinical burdexf drug resistance dsalmonella enterica serovar
Typhi to most antibiotics and being a public threahuman health, this research work was undertédkémow
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the synergistic effect ofylopia aethiopica seed extract and ciprofloxacin 8almonella enterica serovar Typhi.

MATERIALSAND METHODS

Sample and Coallection: The fresh seeds ofylopia aethiopica were collected from Umuobia village Uiiuo
Idemili North Local Government Area, Anambra Stated athenticated appropriately.

Preparation of Sample for Extraction: The seeds oKylopia aethiopica were plucked off and dried under
shade of room temperature for 14days. The driechenwere pulverized using electric grinder, wedjlaad
kept ready for extraction of active ingredients @bwet al. 2010).

Extraction Procedure: A 20 g portion of the sample was extracted by netam@n in 200ml of ethanol and water
respectively for 3days. The resulting extracts wsresequently filtered using What man NO.1 filtaper. The
ethanolic and agueous extracts will be evaporatethyiness at room temperature in a steady air cufhenvobu
etal., 2010).

Preparation of Test Sample: In this study, concentration of 400 mg/ml of theéragts was used to screen for
the antimicrobial activity. This was done by usthg modified method of Iheukwumere and Umedum,(2013
Here 2.5 g of the extract was dissolved in 6.2®adh of the peptone water.

Isolation and Identification of Test Organism: The test organism used for this work was colledtech raw
eggs from various shops from Umuoma village Ulinowv Ihiala Local Government Area. The samples were
collected aseptically using sterile syringe andenglated on Salmonella-Shigella agar and incubat@&¥C for

48 h. The organism obtained ascetically plated wmient agar plate and incubated af@7or 24 h. The pure
culture of the organism was identified using colatgscription, morphology, biochemical reactions alide
agglutination test (lheukwumere and Umedum,2013)

Maintenance of Test Organism: The isolated organism was used for the antibatteeiasitivity testing. Prior
to the test, the organisms were sub-cultured oniemstagar at 3C for 24 h. Then the 24h culture was
transferred into nutrient broth and incubated 4€3@r 24 h. (Iheukwumere and Umedum, 2013)

Sensitivity Testing Using Agar Well Diffusion Method: This was carried out using the modified method of
(Iheukwumere and Umedum, 2013). Each labeled plat uniformly inoculated with the test organismngsi
pour plating method. A sterile cork borer of 5 mrandeter was used to make wells on the medium. ©mid t
millitre (0.1 ml) of various concentrations of thextracts were dropped into each labeled well, dveh t
incubated at 3T for 24 h. Antibacterial activity was determiney imeasuring the diameter of the zones of
inhibition (mm) produced after incubation. This saprocedure was repeated for CPX, combination of &rd
XAS with equal volume at the same concentration.

Determination of Minimum Inhibitory Concentration (MIC): This was carried out using the modified
method of (Iheukwumere and Umedum, 2013).Here puarconcentrations of the test extracts were oddain
using double-fold serial dilution. Each dilution svassayed against the test organism using tubtéodilonethod.
One milliliter of the test organism was added iatich dilution and incubated at°@7for 24 h. The MIC was
defined as the lowest concentration able to inhéliiy visible bacterial growth. This was determirst
recorded.

Deter mination of Minimum Bacterial Concentration:This was determined using the modified method of
(Iheukwumere and Umedum, 2013).Here, equal voluofiesrious concentrations of those tubes that did n
show any visible growth for MIC were sub-cultured sterile pour plate and incubated af@7or 24 h. The
lowest concentration of the extracts that showedisible growth is the MBC.

RESULT

The gquantitative phytochemical analysis of the seefixylopia aethiopica were shown in table1l.The result
revealed the presence of flavonoids phenolics,itanralkaloids, saponins, cardiac glycosides aetbgts of
Xylopia aethiopica. These phytochemical constituents may be resplenibthe activity of the seed extracts of
Xylopia aethiopica. The characteristic and identities of the test t&slavere presented in Table 2. The isolated
organism wassalmonella enterica Typhi. These organisms were characterized andiféhtsing its colonial
description, Gram staining reaction and biochemrealctions.The diameter zones of inhibitionsXgfopia
aethiopica seed extracts, ciprofloxacin and extracts plusofipxacin againsgalmonella enterica serovar Typhi
were presented in Table 3.The results revealedsthaificant (P<0.05) inhibitions were seen whea #xtracts
were combined in equal proportion with ciprofloxaciand ciprofloxacin combined with ethanolic extrac
significantly (P<0.05) inhibited the organism betthan ciprofloxacin combined with aqueous extradte
results of the MIC and MBC showed pronounced atitiviof the inhibitory substances.
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Table 1: Quantitative photochemical constituentXybbpiaaethiopicaseed extracts

Phytochemical Amount (%)
Flavonoids 0.32

Phenolics 1.24

Tannins 0.58

Alkaloids 1.84

Saponins 0.26

Cardiac glycosides 0.33

Steroids 0.07

Table 2: Characteristic and identity of the tegfamism

Parameter Salmonella entericaTyphi
Appearance on Red colony on SSA that
agar plate darkened at the centre
Gram reaction -

Morphology Rod shaped
Catalase +

Motility +

H.S +

Citrate +

SAT +

Key + = positive,- =negative SAT = Slide Agglwdtion Test , SSA Salmonella-Shigella Agar

Table 3: Diameter zones (mm) of inhibition X§lopica aethiopica seed extract against the test isolate using 5
mm cork borer.

Extract (400mg/ml) Salmonella enterica ser. Typhi (X + SD) MM
EEXA 15.50 +4.56

AEXA 6.50 + 4.56

CPX 18.00 £ 4.56

CPX + EEXA 2450 £ 3.75

CPX + AEXA 21.00 £ 3.75

Absolute Ethanol (0.1ml) -
Distilled H,O (0.1 ml)

Key: EEXA = Ethanol extract ofylopia aethiopica, AEXA= Aqueous Extract o)Konp|a aethiopica
CPA = Ciprofloxacin, CPX + EEXA = Ciprofloxacimd ethanol extract ofylopia aethiopica.
CPX + AEXA = Ciprofloxacin and aqueous extraciXyfopia aethiopica.,-= No effect / Nill

Table 4: The minimums inhibitory concentration (Ml&d minimum bactericidal concentration (MBC)

Test substance MIC (mg/ml) MBC (mg/ml)
EEXA 200 400
AEXA 400 -

CPX 200 400
CPX+EEXA 100 200
CPX+AEXA 100 200

EEXA=Ethanol extract oKylopia aethiopica, AEXA=Aqueous extract oXylopia aethiopica
CPX=Ciprofloxacin, CPX+EEXA=Ciprofloxacin and Etharextract of Xylopia aethiopica
CPX+AEXA=Ciprofloxacin and Ethanol extract ¥flopia aethiopica

DISCUSSION

Medicinal plants extract have been identified tigtoout human history due to its ability to synthesia wide
varieties of chemical compound that are used téoperimportant biological functions, and its deferegainst
attack from predators such s insects, fungi amdiv@rous animals (Summet al.2000). Herbal medicines are
as effective as conventional medicine, but havesttiee potential to cause harmful side effectshigigtudy, the
synergistic effect oXylopia aethiopica seed extract and ciprofloxacin @lmonella enterica serovar Typhi
isolated from raw eggs was evaluated .The datalglemvealed a pronounced activity of the extragdiast the
test organism. The presence of these phytochesninathe studied extract maybe responsible forathi-
bacterial activity exhibited by the seed extraciXgfopia aethiopica. Similar findings were made by different
researcher (Patil and Shethgar, 2010; Iheukwureerd., 2012; Iheukwumere and Umedum, 2013). Some
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phytochemical work by intercalating with DNA of tleeganism (alkaloid) interfere with protein syntiseand
disrupt cell membrane (eg saponin) while othersrfate signal transduction pathway, metabolic psees,
damage metabolic and cellular enzymes, disruptoprohotive force, electron flow, coagulation of cell
component and modulation of gene expression (Kitie#Ehonet al., 2002).

The ethanolic extract showed more activity aga8wtterica serovar Typhi than the aqueous extract. This
showed that active phytochemical constituent of $bed had more ability to dissolve in ethanol (piga
solvent) than in water (in organic solvent). Simitpnclusion was drawn by different researchersal{sst,
1991; Naibeet al.2008).Though aqueous extract produced higher amofuextract but exhibited relatively
lower activity than the ethanolic extract which vedtained in lower quantity. This indicates thag Htmount of
yield did not always influence the inhibition of embbial growth but the active ingredient found lire textract
play the major role. Similar observation was made Ilbeukwumere and Umedum (2013). They further
highlighted that ethanol was able to extract mdrén@ phytochemical constituents because etharan isrganic
and polar solvent, and most of the phytochemicattituents are organic nature.

The reduction in the minimum inhibitory concentoati(MIC) and minimum bactericidal concentration
(MBC) of the combined test substances revealedyhergistic effect that existed between the telsstsunces,
which remarkably enhanced their bactericidal ati@igiThis means that infections causedsbgnterica serovar
Tyhpi could be managed effectively using the coratiom of Xylopia aethiopica seed extract and ciprofloxacin
. Also, further research involving in vivo assaydl e needed to establish the relationship betwenMICs
and MBCs obtained in this study and effective deghgt should be administered in ethnomedical mect

CONCLUSION

The study has proven that the combination gfopia aethiopica seed extract and ciprofloxacxin showed
remarkable synergistic effect against the test misga of which the ethanolic extract combined with
ciprofloxacin proved more effective.
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