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ANTYV-HELICOBACTER PYLORI EFFECTS OF THE METHANOL EXTRACTS
OF ALLIUM ASCALONICUM (LINN.) (LILIACEAE) BULB.

"B, A. ADFENIYL and F. M. ANYIAM

Departmeni of Pharmaceusical AMicrobiologv® and Clinical pharmacy, College of Medicine,
Universitv of Ibadan, Thadan, Nigeria,

Summarv: Aflium ascalonicum bulb of the familv Liliaceae 1s an anmual herbaceous plant of smatler size
than AMium cepa. The bulb is of considerable importance in African cooking and in salads . Various specics
have been reported to have amti-disbctic, hypocholesterolacmic, fibrinolviic, amp-ulcer and diuretic
potentials. Crude methanot oxdracts of Alium ascalonicum bulb was screened against three strains of
Helicobacter pylori {UCH 970G1, UCH 98026 and UCH 97009) for antbacterial activity by the agar
diffusion method on Muller-Hinton agar supplemented with defibrinated horse blood and grown In a
microaerophilic incubator. All the strains were inhibited by the extract. Further investigation on the effect of
the extracts on the wrease activity of the Feficobacter pylori strains showed that ureasc activity of ali the
straing decreased with increase in the concentration of the extracts. Phytochemical screening of the plant
reverled the presence of alkaloids, saponins, cardiac glycosides and essential otls while tannins were nol
detected. Aflium ascalonicum bulb has some therapeutic potential against Helicobacter pyvilori. which mayv be
explored by pharmacentical companies and patients with gastroduodenal disorders.
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Introduction :

Aflivm ascalonicum {Linn) belongs (o the

family Liliaceac and is an annual herbaceous plant of
Csmaller size than Aflium cepa. The bulb is of
considerable mmpertance in African cooking and in
salads (Irvine. 1936y In Ghana the bulbs are ofien
pickled in vinegar made from pal-wine while chills
are added to give piguancy {Irvine, 1961} In
Northern Nigeria, some traditional herbalists. pound
the Alfiran ascalonicwm dry skin nto powder.nax it
with honev and. carrol juice for the freamment of
cancer. It hias also been combined with Carica
papava  (old leave), FElineis guineensis  {vools),
Citrellus  vulgoris  (roois),  Asispinilec species
{scedsy, Capsicum fruiescens {unnpe fnais) and
Securidaca longipeduncnlata {rootsy taken with pap
made from Zeg mavy for the treatment of Malana
(Akinnivi ¢f af, 19%8).

Varicus  species  of Alfiwer have  been
reporicd 1o have antidisbetic. hvpocholesterolacnic,
fibrimolvtic, anti-ulcor and diwetic potentials (Gills,
1992 and Augusti. 1996). The proten and other
mutrient content is low, but there s value in the
vilamin B ocontend (Irvine, 19613 Phyitochgmica
studies on Al species plant shows thatl o containg
many sulphur contaming active principles mainly m
the form of cvsteine derivatives, viz. S-alkviovsteine

. Solfoxides . which decompose into & variety of
thiosalfinates and polvanifides by ihe action of an
enzyme allinase on extracuon {Augast, 1996,

Helicobacter pylori — a Gram negajive,
spiral shaped flagellated, microacrophilic organism
has been implicated as the stiologic agent of acute
gastritis, peptic ulcer, duodemal ulcer, gastric
adenocarcinoma in humans (Marshail, 1984, Buck,
1990, Blaser. 1992). Hs niche is restricted to the
gastric mucosa.  Among s vinulence factors is
possession of high level of wrease enzyme which
converls urea to ammonia, creating 2 local alkaline
environment enabling the organism 1o survive the
rather acidic environment of the stomach as well as
aiding its initial colonisation of the gastric mucosa
{Travid, 1996).

Dwual therapy using proton pump inhnbitors
and a single antibiotic gives soboptimal eradication
tate of A, pviori. Tnpic therapy using at least two
antibiotics and either bismuth or a prolon pump
mthibitor gives eradication rates of 90% (Huang ef o/,
1997).  However, these regimens are complicated
with significant side cffects and compliance problems
leading 1o relapse. Since imcomplete cure was
achieved with tniple therapy and the possible side
effects, an alternative theraptutic agent is neccssary,
The antibacterial activivies of plant extracts abound in
the literature. The aim of this study 1S 0 investigale
the effects of Alliwm  ascafonicwm  bulb  on
Helicobacter  pyvlori  with  special  imterest  on
susceptibility and effect on urease activity and then
suggesis s possible use for eradication of this
pathogen.
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. pmx{%cn 6 sample

Baterial and Method :
Fiant collection and preparation. of e!dmczs

Fresh Affium  ascalonicum leaves  were
bouglt from Jos Market, Plateau State, Migeria and

authenticated a2t both the Depanument of Botany and

Microbiclogy, Unsversity of lbadan and Forestry
Reseach  Instiiute. of Migerin . (FRIN)Y. - Voucher

specimen are deposited at both herbarium. The plant.

bulb was chopped, sun-dried and  pulverised.
Coarsely powdered plant samuple weighing 300.27g
was successfully extracted - using soxhdet. exiractor

with hexane and methanol as solvents for 24 hours in.

SUCCOSSoN,
Each oxtract was filtered, cenccntraicd -

vacuo and stored at 40°C ontil needed for analysis.

00me/mi and 50mg/ml of the concenirated extract

were orepared by dissobving O4g and U.2g of the

comeentrated . exizact in- 3% methdnol respectively.
Few drops of Tween BO was added (o crihance: propér
dissolufion of the extracts. They were then used for
antibactiorial aesavs.

Microorganisms

The 3 strains of Helicobacter pylori used
were cultured from gastric biopsy specimens of
palicnis atlending the endoscopy vt of Universify
College Hospital (UCH) tbadan, Nigeria. Helicoboler
pylori bactemal cells were adentified aceording to
cotony morphology, O staining, microacrophillic
srowih st 37°Ch  osidase. posiiive  (dve),
catataseltve), wcase(tven - nimate{-ve), Hvdrogen
sulphide - (vej,. - hippurate hydrolysis(-vey  and
nabithxic acid . The siains are UCH 97001, UCH
98026 and UICH 97009, They were subcultured in
Mucller-Hinton  broth supplemented. with 3% stertle
fetal calf senum, in{mb&i&d under wmicroacrophilic
conditions at 37°C for 3 duys and stored m o3
refrigerator for sgbgcazzgxzi Hse,

Adedid . R
The media used werd Musller-Hinton agar
xz}d uctler Hinton Broth (pH 73301 made by
DHFCO Laboratonies, Michigan, USA.  Horse-blood
and steyde foial calf serum were also cmploved  as
eurichynent substances for the agar media and broth
ssod respuctively,

Aniipricrobial ageats

Prlogrid® {25 mefml) and d‘SY"EHi’h citrate
{Zimgimbywere incladed as positive contrpls while
% methanol was used 28 negative control.
Fhytockemical screening: .

A guantitative chenucal anmalvsis of the
waz carried out 1o detect the
presence of various sccondary metaboliies such as
ajkalowds,  amthraguinoncs.  sapomns,  cerdiac

eghvcosides,  tannins.  cyanogenetic  glveosides,
steroidal nuclens essential oil and flavonoids using
the method described by Harbone, 1991,
Antimicrobial screening of crude extracts

Antimicrobial screening of the exiracts was
carricd ot as described by Diker e al, 1994,

A.0.6ml of 1:100 dillution fresh overnight culture of.

the Helicobacter pvlori sirains grown in Mucller-
Hinton broth supplemented with sterile fetal calf
serum. was dispensed cinto  sterile petri dishes
asceptically.

Thercafter, malten  Muclier-  Hinton agar
enriched  with  defibrinated  borse - blood  was
asceptically poured into the petri - dishes, mixed
properly and allowed to solidify, A sterile cork borer
of 8mnr diameter was ‘used to make equidistant and
uniform wells on-the surface of the agar medium.
About 60ud of the resuspended extracts were placed
inside ihe wells. The positive and negative comirols
were introduced info their own wells separately.

- The plates were allowed to stay for  1hour
for proper diffusion of the extracts. Incubation of the
plaies was done under microaerophilic conditions at
37°C for 3 days.  The diameters of clear rones of
inhibition were measured to the nearest mm using a
standard {ransparcnt meter ruler. Result are average
of triphicate experiment. :

Urease activi-zy assay

' The effect of the methano! extract of Allun
ascalonicum bulb on the urcase activity of -the [/
pylori strains was investigated using the alkalimetric
method (Hamilion-Miller and: Gargani, 1979, Mobley
et al. 1988).

Fresh overmight cultures of . pwlord straing
grown in Mueller-Hinton broth supplemented with
sterile” fetal calf serum was centrifuged and the
sediment washed twice with 0.02m phosphate buffer
solution (PBS-pH 6.8} resuspended again in the
same PBS (8.8-1.0-at OD360nm} and used for urcase
activity assay.

Lirease qotivity assaviconirol):

in the control expertment, a O 0ml of the
bacterial suspension was added 1o sterile test tubes
containing 2.5ml of 0.O3M PBS (pH 6 & 00ml of

phenol red (7ug ml') and 0.4mi of urea (330ug/ Ly, |

The tubes were properly shaken and thie optical
density OD-360am and % Transmission (397} was
recorded fora period of 1 hour using g colorimeter,

Ejfect of Fxtract on Urease Activity:

To 'a stefile test twbe containing simmlar
reagenis as in the control experiment, 60ul of
increasing congengrations of the exdract (25mg/ml
SOmgiml, 100 mgimt and Womg/mly was added and
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shaken “properfv.- * The OD-at 560nim - and™ %
Transmission {%1) were determined and recorded at
23°C for & period of 1 hour as in the control
experiment. The OD (360nm) and %T values are the
urease activity values.

Results o - : .
“The percentage vield of methanol extract
was greater (172% ) than that of hexane extract
(2.5%) Phvtochemical  screening  revealed  (he
presence of alkaleids, cardiac ghycosides, cssential
oils and saporiing while anthraquinosies and tannins
were absent, Alkaloids and cardiac glycosides and
cssential oils were present at a high conceniration -

- whilé saponins were present at a low concentration

(Table 1y -All the H. pvlori strains tested were
susceptible _

{0 the extract at the used concentrations with strain
UCH 97009 showing the greatest susceptibility
pattern (Table 2). Urease activity of all the strains
decreased with increase in concentration of the
extracts. The effect of the extract on strain UCH

97009 is presented graphically in figure 1. The other

two strains has similar effect.

Table 1: Phytochemical screening of Allium ascalonicum bulb

PHYTOCHEMICAL GROUPINGS
Alkalowds
Anthraquinones

Cardiac glycosides

{1) Sugar Test

(i1} Glveoside test

Saponins

Tannins

Essential oils

Flavonoids

OBSERVATION
e

b
oot

+
ot
+

Constiuents—Not detectable:

+++ = High concentration; NT = Mot Tested

+ = LOw COoncentration;

++ = Medium conceniration

Table 2: Antimicrobial Susceptibility of Helicobacter pylori strains to Methanol Extracts of

Ablium ascalonicum bulb.

Helicobacier. *Diameter Zones of inhibiton (mm)
Pviori strains  Methanol Extract (mg/mb) Pylorid®: Bismuth citrate ~ Methanol
100 30 23mg/ml. 25 mg/ml, 0%
UCH 97001 13203 i3 £02 3ix 04 30£03 (
LICH 98026 14401 14103 18+ 0.2 22402 0
UCHOM0Y . 18+0.2 17403 18 £0.3 22402 0

* Result s average of triplicate experiment.
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hg 1a: Urease Activity of Helicobacter pylori: (UCH 97007) strain in different concentrations of methanol extract of,

Allivm association bulb .
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Figure Ib: Urease Activity of Hehcobacter pyion (U(,H 9?099) strain in dszerem concentrations of methanol extract of Allizm

ascalonium bulb -
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" Anti-Helicobactet pvlori effects of Allium ascalontcum bulb.

Dtscusrswn'

Over the years medicmai plani extracts have
been shown to comtain substances of -therapentic
significance - (Valnel, 1994). Antimicrobial
chemotherapy does not achieve the much expected
success in the eradication of microbial infections
Helicobacter pvlori inclusive. Therefore the need
for novel antimicrobial agents against [ pviori
needs not to be overemphasized. The result of this
work showed that Alliwm  ascalonicum  bulb
inhibited the growth of /1 pvlori in a comparable
level with the positive controls. Inhibition may be
due to the presence of secondary metabolites in the
plant as rev ealed by the ph\tecimmcal scrccmng
resul: :

Urcase. activity was. ciccrcascd hx 1he pldnt
extract in all the strains as (he concentration
increases. It followed the patiemn 300<100<350<25
<control. For examplc in strain UCH 97001, at 20
munutes, urease activily was decrcased from 73% to
1.6%. 54%. 56% and 72% for the control 3G0mg/ml,
100mg/ml, 30mg/mi and 25mg/m! respectively. The
decrease of urease activily of all /. pvlori strain by
the Afftum ascalonicum bulb methanol extracts is a
big plus therapeutically.  This is because urease
enzyme present in both the cvioplasm and on the
surface tayer of /. pylori cells helps the organisin to
hvdrolyze urea releasing ammonia, which neutralizes
acid in the gastric mucosa, allowing the survival of
the bacterium and its initial colonisation in the gastric
mucosa (Hu et af 1990).

This decrease therefore means that the
extracts will affect the survival of the organism in the
gastric mwcosa, which wmiav cause them o be
eradicaied. infact the use of proton-pump inhibitors
fike omeprazole and lansoprarole which are potent
inhibitors of wrease of A puiari o the current
treatrent of /7 pvlosi infections jends credence 10 this
{Nagata et al, 1995).

However, inhibition of #. pvlori strains may
not he associated with a decrease in urease activity,
Nagata er of, 1995 showed that the inhibitory action
of lansoprozole and ds analogs against /. svlori was
not related to inhibition of wrease. Therefore more
work should be donc 1o investigaie the mechanism of
inhibition of /7. pylori sttmns by the plant extract,

In conclusion. Alfium ascatonicum bulb has
seing anti-Helicohacter pylor effects as shown from
this work. The use of this plant for the treatment of
gastroduodenal  disorders by some  (raditional
herbatists in Northern parts of Nigenia is ondorsed by
this  work. Also patiemts with  gastrodnodenal

disorders shouwld make Allium ascalonicum .b&.lb a
dominant part of their daily diet.
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