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Summary

Crude extracts prepared from plants used in the Cameroon folk medicine, were
tested for their anti microbial properties against Helicobacter pylori (H. pylori)
CCUG-39500 and Campylobacter jejuni/coli (C. jejuni/coli) CPC-022004
using the well dilution and the agar diffusion techniques. The diameter of
inhibition resulting from the diffusion of the extracts into the agar ranged from
8 to 42 mm, and the best acting extracts were from the barks of Pleiocarpa sp,
Rinorea oblongifolia, Drypetes gossweileri and Parkia biglobosa. The lowest
Minimum Active Quantity (0.63 mg) was obtained with the extract from
Drypetes gosseweileri. Minimum Inhibitory Concentration ranged from 0.78
to 50 mg/ml and the Minimum Bactericidal Concentration ranged from 0.78 to
100 mg/ml. The ten best bactericidal extracts were further evaluated for their
killing rate and the ET,oy values (Exposure time within which the viable count
(CFU/ml) drops to the lowest detectable limit after exposure to the
antimicrobials) were determined. ET;oy values obtained were all less than 10
hours; an ETjq value of 6 hours was obtained with five extracts, suggesting
the possible presence of multiple antimicrobial components in these extracts.
The extracts tested may constitute sources of new anti Helicobacter agents.
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Introduction

Due to its high acidity, the stomach mucosa was believed not to harbour a resident microbial
flora. However, the discovery and description of Helicobacter pylori (H. pylori) in 1983 by
Warren and Marshal (1), overturned the traditionally-held beliefs in the physiopathology and
the clinical management of peptic ulcer disease. This gastric mucosa-adapted Gram negative
bacterium has emerged as an important human pathogen, associated with gastro-duodenal
ulcers and gastric malignancies (2-5). H. pylori was the first bacterium to be classified as a
group 1 carcinogen by the International Agency for Cancer and the World Health
Organisation (6, 7). Though some infected individuals may be asymptomatic, colonisation
with this microaerophilic bacterium is always associated with histological gastritis and
eventual progression towards active chronic gastritis, gastric carcinoma as well as Mucosa
Associated Lymphoid Tissue (MALT) lymphoma is a constant threat (8). H. pylori
eradication from the gut of infected individuals therefore constitutes a key recommendation
for the management of peptic ulcer disease (9, 10). The treatment consists of a combination
therapy which includes antibiotics, antacids and antisecretory agents (10-13). However, H.
pylori strains resistant to the commonly used antibiotics have emerged and are becoming
problematic world wide (2, 8, 14, 15). Moreover, side effects associated with the use of the
antibiotics of choice lower patient compliance and this often leads to treatment failures. For
these reasons, H. pylori is now viewed as one of the human pathogens in need of new
therapeutic agents.

Throughout history, medicinal plant-based remedies have been used with varying degrees of
success for the management of infectious diseases, and a number of compounds from plants
have been shown to have potent antimicrobial properties (7, 16, 17). Thus scientific
investigations in search of anti H. pylori medicinal plant preparations constitute an important
approach to the problem of antibiotic resistant strains. The present study was therefore
designed to assess the in vitro sensitivity of H. pylori and a related organism, Campylobacter
jejuni/coli, to 21 extracts prepared from plants used in Cameroonian folk medicine for the
traditional treatment of stomach disorders and complaints symptomatic of peptic ulcer disease

(18).
Materials and methods
Plant materials

Details about plant materials used are provided in Table 1. The plants were identified at the
National Herbarium, Yaounde. Stem barks were used for all the plants except for Bridelia
micrantha and Glossocalyx brevipes (whole stem), Garcinia kola (Stem bark and seeds) and
Ocimum suave (leaves). The specific plant parts were sun-dried until constant weight. The
dried plant parts were ground to a fine powder which was extracted using a 1:1 solution of
methanol/methylene chloride except for Alstonia boonei, Parkia biglobosa, Picralima nitida
and Voacanga africana which were 1:1 ethanol/water extracts and Ocimum suave which was
the water soluble methanol extract (19). The methanol/methylene chloride solutions were
dried using a rotavapor, while the ethanol/water extracts were evaporated to dryness using a
convection air oven at 40°C.
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Culture media, reference antibiotics and culture media supplements.

Brain Heart Infusion (CM0225), Columbia agar (CM0331), Horse Serum (SR0035), Lacked
Horse Blood (SR0048), Vitox supplement (SR0090), Amoxicillin (10 pg) and Metronidazole
(5 pg) disks were from Oxoid, Basingstoke, England. Amoxicillin Capsules (Maxheal
Pharmaceuticals, India) were purchased from a local pharmacy.

Test organisms and culture conditions

Lyophilized H. pylori (strain CCUG 39500) was obtained from the Culture Collection,
University of Goteborg (CCUG). The strain was revived using Brain Heart Infusion
supplemented with 10% horse serum (BHI-serum). The identity of the microbe was
confirmed using the rapid urcase and the catalase/oxydase tests. The Campylobacter
jejuni/coli (CPC-022004) was isolated locally from human. The microbes were maintained
under microaerophilic conditions (CampyGen CNO0025 in an air-tight 2.5 L anaerobic jar
(Oxoid)) at 37 °C on Columbia agar supplemented with 5 % (v/v) lacked horse blood and 1%
(v/v) Vitox (CA-Vitox), and were sub-cultured every 72 to 96 hours to a fresh medium. The
antimicrobial diffusion test was performed on 5 to 6 mm thick CA-Vitox. Test organism
inocula were prepared by suspending 72-hour colonies in 2 ml of sterile distilled water to
make a turbidity standard of McFairland N° 2 and N° 1, respectively, for H. pylori and C.
jejuni/coli (20). These turbidity standards of about 10° and 10® CFU/ml, respectively, for H.
pylori and C. jejuni/coli produced semi-confluent or confluent growth. The cell suspension
was evaluated using the standard plate count method (21).

Antimicrobial Well Diffusion Test

One hundred microlitres of cell suspension from the standard inoculum were plated on CA-
Vitox and 6 mm wells were drilled into the agar. Fifty microlitres of extract (400 mg/ml)
prepared using DMSO/H,0 (25 % v/v) were dropped into the wells. The DMSO/H,O solution
served as the negative control. Metronidazole (5 pg) and Amoxicillin (10 pg) served as
reference antibiotics. The plates were incubated under microaerophilic conditions at 37 °C for
72 hours. Extracts that showed a diameter of inhibition > 8§ mm were considered to be active
(22). The active extracts were further diluted serially using sterile DMSO/H,0 (25 % v/v) to
obtain 9 serially two-fold decreasing concentrations which were re-tested in triplicate and the
results expressed as a mean diameter of inhibition zone. The Minimum Active Quantity
(MAQ) for each extract was determined as the minimum quantity that produced an inhibition
zone < § mm.

Antimicrobial Agar Dilution Test

Extract solutions (200 mg/ml) were serially diluted two-fold using sterile DMSO/H,0O (25 %
v/v) to obtain 9 decreasing concentrations. The solutions were held at 70 °C for 55 to 60
minutes to decontaminate and when cooled to 40 to 45 °C, they were dispensed in duplicate 2
ml aliquots into test tubes containing 2 ml of extract-free double strength CA-Vitox in a 45 °C
water bath. Concentrations of Amoxicillin ranging from 0.8 to 0.0031 mg/ml were treated in
the same way. The contents were vortexed and poured into sterile petri dishes (4 cm
diameter). One plate for each duplicate served as the negative control while the other was
used for the test. The test plates were inoculated with 0.1 ml of the standard microbe
inoculum and all the plates were incubated as described above for 72 hours. After incubation,
the lowest concentration of extract that prevented visible growth was considered as the MIC
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(7). The surface of each plate that showed no visible growth was washed with 100 ul of sterile
distilled water and the resulting suspension was plated on an extract-free plate of CA-Vitox.
The plates were incubated for 72 hours and the lowest concentration corresponding to the
plate that yielded no growth was considered as the Minimum Bactericidal Concentration
(MBCO).

Killing rate determination

Three millilitres of BHI-serum containing 50 mg/ml of extract were inoculated with 0.3 ml of
the standard cell suspension. The inoculated broth was incubated (cap loose) under
microaerophilic conditions at 37°C and 0.1 ml portions removed after 0, 2, 4, 6, 8, 10, 12 and
24 hours for viable cell count. The portion removed at each time point was serially diluted
100 fold in BHI, and each dilution plated (0.1 ml) in triplicate on CA-Vitox agar plates.
Colonies were counted after 72 h of incubation and the mean viable count (CFU/ml)
determined (6). From the mean viable count, the killing rate curve was plotted as the Log)o
CFU/ml as a function of time of contact with the test extract. The ET oo (Exposure time
within which the viable count drops to the lowest detectable limit) values were then
determined graphically.

Results

Antimicrobial well diffusion assay

The preliminary well diffusion test results (Table 1) show the in vitro anti
Helicobacter/Campylobacter properties of the various plant extracts studied. Extracts that
inhibited H. pylori growth also inhibited C. jejuni/coli. However, extracts prepared from the barks
of Sapium ellipticum, Aoranthe nalaensis and the Ethanol / Water extract of the bark of Voacanga
africana were active only against C. jejuni/coli (Table 1).

The inhibitory activity of all the extracts was dose-dependent (Tables 2 and 3). At the highest
dose (10 mg), eight of the extracts tested on H. pylori showed a diameter of inhibition zone (DI) <
24 mm, same as for Amoxicillin (10 pg). These included the Pleiocarpa sp, Rinorea oblongifolia,
Drypetes gosseweileri (D. gosseweileri), Garcinia mannii (G. mannii), Parkia biglobosa (P.
biglobosa), Ocimum suave (O. suave), Markhamia lutea (M. lutea) and V. africana. Pleiocarpa sp
was the most active, with a DI of 42 mm (Table 2), while the least active extract was Heisteria
trillesiana (DI= 9 mm at the dose of 10 mg). On C. jejuni/coli, Alstonia boonei (A. boonei), M.
lutea as well as the extracts that were highly active against H. pylori (except for O. suave) showed
DI values >24 mm. Extracts from D. gosseweileri, Pleiocarpa sp and R. oblongifolia showed DI
values >31 mm, the DI value of Metronidazole (Table 3). The most active extract against C.
jejuni/coli was from D. gosseweileri (DI= 42 mm) and the least active was from Heisteria
trillesiana (H. trillesiana) (DI= 8 mm).

The MAQ values ranged from 0.63 mg to 10 mg depending on the extract. The lowest MAQ

value (0.63 mg) was obtained with D. gosseweileri extract on both H. pylori and C. jejuni/coli and
with P. biglobosa stem bark extract on C. jejuni/coli (Tables 2 and 3).
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Table 1: Anti microbial activity of plant extracts against H. pylori and C. jejuni/coli

Antimicrobial activity

Botanical name Family ngbarlum Agam/st ? agalrllst_ 2&?\:\(11) Bioactive constituents Documented Ethno-medical uses
jejuni/coli H. pylori
Alstonia boonei De HNY N° Anti-inflammatory triterpenoids.  Antipyretic, analgesic anthelminthic, Belly
; Apocynaceae + + 4.10% . > ’
Wwild 1943 ° ke bite, ab 18, 34
_ pains, snake bite, abscess. (18, 34)
e\%gn)the nalaensis (De  pyphiaceae §411{9F6//C AM + - 2.05% Not cited in literature none
ﬁ’:lglrﬁfr?i(l‘:ﬁ)l?; Rubiaceae 2677/SRFK + + 1.75% Not cited in literature none
Bridelia  micrantha g phorbiaceae  3179/SRFK + o L60% Not cited in literature e, A ahoes Corsrpation,
Drypetes gossweileri S. ; 5746/SRF/C 6.55% . . . Ocular irritation Respiratory problems,
Morre Euphorbiaceae )\ + + Diterpenois (Gossweilone) (37) antioxidant properties (%8)
Biflavonoids, xanthones . i, . . .
Bark (+) + 6.07% ’ . Antiparasitic, antimicrobial, bronchitis, throat
Garcinia kola Heckel. Clusiaceae Z%\}[S/SRF/C b;b;; OZ O}I:élrfgg él z;’dkt?liﬁ/\;rrlg?l’es infections, colic, chest colds and cough, liver
Seed (+) + 3.89% (F%r ombi et al., 2005) disorders, antiulcer anticancer (18, 39-41)
Garcinia mannii Oliv Clusiaceae %115’1341/ SRF/ + + 3.05% Not cited in literature none
gé?lstioi?gx brevipes Monimiaceae 3%6132//(3 AM + + 3.70% Aristololactam, Liriodenine (42) Anti malarial and antipyretic (42)
Heisteria trillesiana 19793/SRF/ P Roots and stem bark used for abdominal
. Olacaceae + + 2.50% Not cited in literature .
Pierre CAM
) ) pains (43)
Is—|t)gr))%daphnls zenkeri Lauraceae 1C7A61§/ESRFIQ + + 1.95% Not cited in literature none
Khaya senegalensis A ; HNY N° glycosides, saponins, tannins, dAnst:rllltceir’ 21?52353’133 (i/lgrrfr?i‘gr,e
Tuiaya seneg Meliaceae 643 + + 4.78% terpines, steroids and limonoids (44, ~ Y>riictY> ATHEOTH : &
45) syphilis, vaginal discharge, haemorrhoids,
’ analgesic and anti inflammatory (43-45)
. Phenylpropanoid glycosides, . . . ..
I(\flg%l;lkt?la)m Iéaslg}&i?n Bignoniaceae 1970/SRFK n n 4.10%  verbascoside and isoverbascoside, Antipyretic, cough and chest pain antiviral
) K . . . (46)
luteoside, luteoside, luteoside (46)
HNC:6077/6 Anticathartic, febrifuge, respiratory
Ocimum suave Lamiaceae 914(R. + + 2% gc}(s:l?;iiteeeueg;(r)li(()llsa(g((i))m ono- and affections, menstrual problems, stomach-
Letouzey) quiterp ache, antiulcer analgesic (19, 47-49)
Cardiac glycosides, steroids,
N . HNY N°58 o, alkaloids, transferulic acid, cis- Cough, febrifuge, toothache, wound ulcers,
Parkia biglobosa Benth  Mimosaceae 980 * * 4.52% ferulates gallacotechin derived stomach-ache, conjunctivitis, leprosy (18, 50)

compounds (51, 52)
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Antimicrobial activity
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Botanical name Family ngbarlum Against C. against 2\27\:3 Bioactive constituents Ethno-medical uses
jejuni/coli H. pylori
+ + 2.55%
Analgesic, sexual disorders, aphrodisiac (Data
Pausinystalia . HNC/ ,, Yohimbine (53) obtained from the Cameroon National
macroceras (K Schum) Rubiaceae 49741 * * 1.60% Herbarium)
HNY N° Akuammiline, picraline , Fruits and bark used for fever, stomach ulcer,
Picralima nitida Stapf ~ Apocynaceae 2138 + + 3.91% picralicine alkaloids, Pseudo- and belly pains, male sexual impotence,
akuammigine alkaloids (54, 55) Hypoglyceamic, and for hypertention (18, 56)
. HNC/ o C Antipyretic antimalrial (Data obtained from the
Pleiocarpa sp Apocynaceae 64529 + + 4.65% Not cited in literature Cameroon National Herbarium)
;ijHO@?ght oblongifolia Violaceae 5420/SRFK + + 1.50% Not cited in literature none
Sapium ellipticum . 26562/SRF/ P Bark and root used for generalised body pains
+ - 0, . . ’
(Hochst) Pax Euphorbiaceae CAM 3.55% Not cited in literature cough, constipation, dropsy and leprosy (43)
Schumanniophyton . Piperidino-chromone alkaloid . . . .

- + + 0 . ’ -
magnificum K Schum Rubiaceae 2600/SRFK 2.55% Chromone alkaloids (59,60) Anti viral, Antivenin, Anti snakebite (57-59)
Et/H,0 (+) - 3.08% Ibogaine, Voacamidin
Voacanga africana Voacangine, hydroxyindolenine, Stomach problems, Antidiarhoea, carious teeth,
Stapf Apocynaceae  HNC/1949 Met/C+12CH2 + 8.90% Tabersonine hydrochloride (24, gonorrhoea, anti ulcer, (25,64)

S 61-63)
Amoxicillin (10 ug/ml) + +
Metronidazole (5 ug/ml) + +
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Antimicrobial agar dilution assay

The results of MIC and MBC determinations reported in Tables 2 and 3 indicate that 14 and 15
active extracts exhibited both inhibitory and bactericidal effects, on H. pylori and C. jejuni/coli,
respectively. The MIC and MBC values of the extracts tested on H. pylori ranged, from 0.39 to
50 mg/ml and from 0.78 to 25 mg/ml, respectively. When the MIC and MBC values were put
together, the best anti Helicobacter extracts were Pleiocarpa sp (0.39 mg/ml, 0.78 mg/ml), P.
biglobosa (0.78 mg/ml, 0.78 mg/ml), K. senegalensis (0.78 mg/ml, 1.56 mg/ml) and D.
gosseweileri (0.78mg/ml, 3.126mg/ml). Schumanniophyton magnificum, Hypodaphnis zenkeri
and H. trillesiana extracts were poorly active and showed only bacteriostatic activity (Table 2).
Extracts that showed high activity against H. pylori were equally the best anti C. jejuni/coli. The
lowest MIC and MBC values against C. jejuni/coli were obtained with extracts D. gosseweileri
(0.78 mg/ml, 3.13mg/ml) and Pleiocarpa sp (1.56 mg/ml, 3.12 mg/ml) (Table 3). The MIC and
the MBC values obtained with Amoxicillin on the two test organisms were 0.0062 mg/ml and
0.0125 mg/ml, respectively (Tables 2 and 3).

Table 2: Mean (£SD) diameter of Inhibition (mm) zones, Minimum Active Quantity (mg), Minimum

Inhibitory Concentration (mg/ml) and the Minimum Bactericidal Concentration (mg/ml)

of crude plant extracts active against H. pylori

Extract concentration
0.63mg 1.25mg 2.5mg Smg 10mg

MAQ MIC MBC
(mg) (mg/ml)  (mg/ml)

Extract name :

Alstonia boonei 0 <8  11.0£0.8 17.8+1.0 20.7+0.6 2.5 3.125 6.25
Aulaccoclalyx jasminiflora 0 0 0 9.0£1.0 17.7+0.6 5 12.5 nba
Bridelia micrantha 0 0 <8  10.0£1.0 14.8+0.8 5 3.125 nba
Drypetes gosseweileri 9.7+0.6 14.240.3 17.7£0.6 25.240.6 31.2+0.3  0.63 0.78 3.125
Gacinia kola seed 0 8.7+1.2 11.0£0.9 15.0£0.1 20.5+13  1.25 1.56 3.125
Garcinia kola stem bark 0 0 0 8.0+0.0 11.5+0.1 5 3.125 12.5
Garcinia mannii 0 0 8.3+0.4 17.0£0.7 29.3+1.1 25 6.25 nba
Glossocalyx brevipes 0 0 0 <8 12.0+0.0 10 3.125 nba
Heisteria trillesiana 0 0 0 <8  8.8+0.3 10 50 nba
Hypodaphnis zenkeri 0 0 0 <8  14.5+0.9 10 50 nba
Khaya senegalensis 0  9.2+0.8 14.8+0.8 20.3+0.3 27.3£0.3 2.5 0.78 1.56
Markhamia lutea 0 8.0£0.0 9.2+0.3 14.2+1.0 21.0+0.7  1.25 3.125 25
Ocimum suave 0 0 9.7+0.3 15.8+0.8 23.8+0.8 25 1.56 6.25
Parkia biglobosa <8  83%0.6 11.7£1.2 25.0400 27.8+1.0 125 0.78 0.78
Pauridiantha calicarpoides 0 0 0 <8¢ 11.0£0.0 10 12.5 25
Pausinystalia macroceras 0 0 9.0£0.0 12.7+1.2 17.5%0.5 2.5 6.25 12.5
Picralima nitida 0 0 10.0£0.0 12.7+0.6 17.2+0.3 25 3.125 25
Pleiocarpa sp 0 83+0.6 15.8+1.1 30.7+0.6 42.3x12  1.25 0.39 0.78
Rinorea oblongifolia 0 0 11.0£00 21203 32.7+0.6 2.5 3.125 25
SCh“m?””'OPthO“ 0 0 0 <8  11.0+0.0 10 50 nba
magnificum

Voacanga africana

Met/CLCH, 0 0 9.0£1.0 14.7£0.6 24+0.0 2.5 1.56 6.25

Amoxicillin disc (10pg) 23.8+0.3
Metronidazole disc (5pg)  27.7+0.6
Amoxicillin  0.0062 0.0125

Et/H,O: Ethanol/Water 50% (v/v)

Met/Cl,CH,: Methanol / Methylene Chloride 50% (v/v)

nba: no bactericidal activity; MAQ: Minimum Active Quantity; MIC: Minimum Inhibitory Concentration;
MBC: Minimum Bactericidal Concentration
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Table 3: Mean (+SD) Diameter of Inhibition (mm) zones, Minimum Active Quantity (mg),
Minimum Inhibitory Concentration (mg/ml) and the Minimum Bactericidal
Concentration (mg/ml) of crude plant extracts active against C. jejuni/coli

Extract concentration
0.63mg 1.25mg 2.5mg Smg 10mg

MAQ MIC MBC
(mg) (mg/ml)  (mg/ml)

Extract name :

Alstonia boonei 0 0  11.0+£0.0 18.2+0.3 23.8+1.1 25 3.125 12.5
Aoranthe nalaensis 0 0 0 0  10.0£1.4 10 25 nba
Aulaccoclalyx jasminiflora 0 0 0 8.3:0.4 18.5+0.0 5 6.25 nba
Bridelia micrantha 0 0 0 0 8.24+0.3 10 25 nba
Drypetes gosseweileri 8.7£0.3 13.8+1.0 17.7+0.3 31.0£0.0 42.0+1.0  0.63 0.78 3.125
Gacinia kola seed 0 110405 14.7£0.3 16.8+0.4 22.0+0.0  1.25 3.125 125
Garcinia kola stem bark 0 0 0 9.0£0.0 11.0+0.0 5 6.25 12.5
Garcinia mannii 0 0  10.5£0.5 17.7+0.8 29.0+1.0 2.5 12.5 nba
Glossocalyx brevipes 0 0 0 0 122403 10 6.25 nba
Heisteria trillesiana 0 0 0 0 8.0£0.0 10 50 nba
Hypodaphnis zenkeri 0 0 0  9.0+0.0 15.8+0.3 5 25 nba
Khaya senegalensis 0  10.2+1.4 16.2+0.3 22.0+0.0 30.2+0.8  1.25 3.12 6.25
Markhamia lutea 0 0  9.0+0.5 14.0£0.0 24.0+0.9 2.5 6.25 25

Ocimum suave 0 0 9.7+0.9 142403 21.5£0.9 2.5 6.25 12.5
Parkia biglobosa 8.8£0.6 10.7+0.6 18.0+0.5 24.0+0.0 28.3+0.6  0.63 1.56 1.56
Pauridiantha calicarpoides 0 0 0 0  14.7+0.8 10 12.5 25

Pausinystalia macroceras 0 0  9.0+0.0 14.8+1.0 23+0.0 2.5 12.5 12.5
Picralima nitida 0  88+0.3 14.0+0.5 15.8+0.3 18.8£1.0  1.25 6.25 25

Pleiocarpa sp 0  83+0.3 11.0+0.0 27.7+1.2 40.3+0.6  1.25 1.56 3.125
Rinorea oblongifolia 0 0  10.3£0.6 16.8+1.0 35.01.0 2.5 6.25 50

Sapium ellipticum 0 0 0 0 8.3+0.4 10 50 nba
Schumanniophyton magnificum 0 0 0  88+0.3 15.5+0.5 5 50 nba
Voacanga africana Et/H,O 0 0 0 8.0+0.0 12.3+0.6 5 25 100
Voacanga africana Met/C1,CH, 0 0 8.3+0.4 13.0£0.5 25.0£0.0 2.5 3.125 12.5
Amoxicillin disc (10ug) 23.8+0.8

Metronidazole disc (5pg) 30.8+0.4

Amoxicillin  0.0062 0.0125

Et/H,O: Ethanol/Water 50% (v/v)

Met/C1,CH,: Methanol / Methylene Chloride 50% (v/v)

nba: no bactericidal activity; MAQ: Minimum Active Quantity; MIC: Minimum Inhibitory Concentration; MBC:
Minimum Bactericidal Concentration

Killing rate determination

Only extracts with MBC values lower than 25 mg/ml were selected for this step of the study. The
extract concentration used (50 mg/ml) corresponded to at least 4 times the MBC. The time-kill
curves of the bactericidal effects of the extracts on H. pylori are presented in Figures la and 1b.
The extracts from the seed and the stem bark of Garcinia kola (G. kola), the bark extract of P.
biglobosa and Pausinystalia macroceras (P. macroceras), and the Methylene chloride / Methanol
extract of V. africana decreased the original bacterial load to the lowest detectable limit within 6
hours (ETjoo = 6 hours). The extracts, prepared from A. boonei, O. suave, K. senegalensis, D.
gosseweileri and Pleiocarpa sp could achieve this within 8 hours. The fastest killing extract was
that produced from the seeds of G. cola. It produced a decrease of the initial cell suspension by
5Logyo of the mean viable count within 4 hours. On C. jejuni/coli (Figure 2a and 2b), the same
observation was made except for the Methylene Chloride / Methanol extract of the stem bark of V.
africana for which an ETqo of 8 hours was obtained.
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—X— K. senegalensis —o— 0. suave —— Control

i ¥ Denotes time of addition of antimicrobial agents o
Figure 1a: Killing rate of Alstonia bonei (8x MBC), Garcinia kola, seed (16 x MBC), Garcinia kola, stem bark

(4x MBC), Khaya senegalensis (32 x MBC) and Ocimum suave (8 x MBC) on Helicobacter pylori.
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—e—P. biglobosa —8—P. macroceras
—4—D. gosseweileri ——V. africana Met/CI2CH2
—oe—Pleiocarpa sp —a— Control

¥ Denotes time of addition of antimicrobial agents

Figure 1b: Killing rate of Parkia biglobosa, (64 x MBC), Pausinystalia macroceras (4 x MBC), Drypetes
gosseweileri stem bark (16 x MBC), Voacanga africana CH;OH/C1,CH, stem bark (8 x MBC) and
Pleiocarpa sp (64 x MBC) on Helicobacter pylori.
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Discussion and conclusions

Table 1 shows that of the 21 plant extracts tested, only seven (A. boonei, O. suave, P.
biglobosa, G. kola, K. senegalensis, P. nitida, V. Africana) have been cited in existing
literature for their use in the traditional management of complaints symptomatic of peptic
ulcer disease. We obtained supplementary information from herbalists and medicinal plant
dealers in the local markets that the other 14 plants are efficiently used for gastro duodenal
ulcer management. However, nowhere in the ethnobotanic literature has any antiulcer plant
been cited for its specific anti Helicobacter properties. This is due to the fact that the
involvement of Helicobacter in the actiology of peptic ulcer disease is a recent discovery, and
this underlines the need for a wider screening of known antiulcer plants for specific anti
Helicobacter properties. The results of the present study are therefore novel useful findings
for Helicobacter eradication as a component of peptic ulcer combination (triple) therapy.

H. pylori and C. jejuni/coli, classically known as Campylobacter-like organisms (CLO) (1, 2,
12), belong to the same family, the Campylobacteriaceae (23). Genera of this family usually
express the same sensitivity or resistance profiles to antibiotics, but only the acid-stable
antibiotics are selected for H. pylori eradication (2). For this reason, extracts that were
inactive against C. jejuni/coli, were not tested against H. pylori. Three extracts (A. nalaensis,
S. ellipticum and V. africana) were found to be active against Campylobacter but not against
Helicobacter (Table 1). Given that the criterion for viable antimicrobial activity was a DI > 8
mm, extracts with DIs < 8 mm were considered to be non active. However, inhibition zones
(though < 8 mm) were observed around the wells containing these “inactive extracts”,
indicating that they contained low concentrations of compounds inhibitory to H. pylori. Thus,
although the Ethanol/Water extract of V. africana showed neither bacteriostatic nor
bactericidal activity against H. pylori, the Methanol/CH,Cl, extract was found to be highly
active against both organisms (Tables 2 and 3). This may explain the wide traditional use of
the stem bark of this plant for the traditional management of peptic ulcer disease as well as
the experimentally-proven antiulcer activity (24, 25). In addition, we have unpublished data
which indicates that the bark extract has shown in vitro antibacterial activity on multiresistant
nosocomial isolates of Pseudomonas aeruginosa, Klebsiella pneumoniae and Alcaligenes
spp., suggesting the possible presence of broad spectrum antimicrobial principles.
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Figure 2a: Killing rate of Alstonia bonei (4x MBC), Gacinia kola, seed (4x MBC), Garcinia kola,
stem bark (4x MBC), Khaya senegalensis (8 x MBC) and Ocimum suave (4x MBC) on 8

Campylobacter jejuni/coli 86
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DIs for P. biglobosa, D. gosseweileri and Pleiocarpa sp on both pathogens were higher
compared with the reference antibiotics (Tables 2 and 3). In addition, their MIC values were
lower than 1mg/ml indicating very high potency levels. Out of the 15 bactericidal extracts, the
best 10 were further evaluated for their killing rates. All the 10 extracts exerted their
bactericidal activity in less than 10 hours (Figures la, 1b, 2a, 2b). When time-kill kinetics are
determined using the continuous culture technique, the experimental conditions are more
reflective of the in vivo environment since nutrients and antimicrobials are constantly being
renewed using a chemostat system in order to avoid cell death due to nutrient depletion (6).
However, a number of investigators have assessed time-kill kinetics using the batch culture
technique such as that employed in this study (6, 26) in which a control bactericide—free
culture permits monitoring of cell growth throughout the experiment. In the present study, cell
growth in the bactericide-free culture was homogeneous and continuous with time. This
permitted us to conclude that the killing rates obtained were due specifically to the
bactericidal effect of the extracts tested.

Log,, of viable count

0 2 4 6 8 10 12 24

Time (Hours)
—e— P. macroceras —B—D. gosseweileri
—o— V. africana Met/CI2CH2 —x—Pleiocarpa sp
—e—P. biglobosa —a— Control

¥ Denotes time of addition of antimicrobial agents

Figure 2b: Killing rate of Parkia biglobosa (8x MBC), Pausinystalia macroceras (4x MBC), Drypetes
gosseweileri (16x MBC), Voacanga africana CH;OH/C1,CH, (4x MBC) and Pleiocarpa sp
(16x MBC) on Campylobacter jejuni/coli

The current classical H. pylori eradication therapy prescribes the use of a combination of at
least two antibiotics of different classes based on their mechanisms of action. The most
frequently used antibiotics are Amoxicillin (an inhibitor of bacterial cell wall synthesis),
Clarithromycin, Tetracycline (inhibitors of bacterial protein synthesis) and Metronidazole
(inhibitor of bacterial nucleic acid synthesis). Successful H. pylori eradication usually occurs
within 14 days when two antibiotics are combined (10-12). One of the most effective
regimens with up to 96 % eradication rate is obtained with the so-called MACH 1 regimen
(M, Metronidazole; A, Amoxicillin; C, Clarithromycin; H, H. pylori; 1, 1week) (12).
The shortened period of treatment is obviously linked to the fact that the pathogen is
subjected to antimicrobials with various mechanisms of action, which could therefore
contribute to a reduced time-kill. In the present study, extracts from G. kola, P. biglobosa, P.
macroceras, and V. africana exhibited low ET;o values (6 h) (Figures la, 1b, 2a, 2b)
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suggesting that the extracts either possess active principles with different (synergistic)
antimicrobial mechanisms, or that different active principles complement each other in a
potentiating manner.

Many anti H. pylori agents are active in vitro but not in vivo due to their short stomach transit
time and reduced contact with the infectious agent (27, 29), and/or due to their poor acid
stability (2). Thus rapid killing activity and acid stability must govern the choice of new anti
Helicobacter products. In addition to these virtues, acid neutralising, antisecretory or gastric
cytoprotective properties of plant preparations may also be important factors. Previous studies
have revealed the anti-ulcerogenic property of the bark extract of V. africana (25) and the
cytoprotective property of the leaf extract of O. suave through the promotion of mucus
secretion (19). Thus, some plant extracts may possess both ulcer healing and anti
Helicobacter properties. Janssen et al. (1989) (29) reported that essential oils from several
Ocimum species (including O. suave) possess antifungal and antibacterial properties on
Trichophyton mentagrophytes, Escherichia coli, Bacillus subtilis, and Staphylococcus aureus.
This wide spectrum antimicrobial activity of Ocimum suave may be attributed to eugenol and
some mono and sesquiterpenoids found in this plant (30).

The increasing resistance of strains of Helicobacter and Campylobacter species to some of
the most commonly used antibiotics has been cited as a major cause of treatment failure (2, 8,
14, 31). Moreover, the side effects associated with the use of a good number of the antibiotics
of choice significantly limit their usefulness (13, 32). The anti Helicobacter/Campylobacter
properties exhibited by the extracts tested in this study provide scientific support for their use
in the traditional management of peptic ulcer disease. Toxicity studies as well as in vivo
antimicrobial tests are necessary in order to provide further scientific validity for their
traditional use.
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