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Resistance of human pathogenic bacterial strains results in selective pressure against known
antibiotics. Jatropha zeyheri is used by traditional medicine practitioners in the treatment of sexually
transmitted and urinary tract infections. Acetone, methanol and ethyl acetate extracts of both leaves
and roots of Jatropha zeyheri collected from Capricorn District, Limpopo Province, South Africa were
investigated for antibacterial activity, against 14 human pathogenic bacterial strains, using disc
diffusion method. Ethyl acetate extracts exhibited activity against 11 of the selected strains and showed
zone of inhibition of 10.7 mm against Klebsiella pneumoniae. Largest zone of inhibition of 12 mm was
obtained with the acetone leaf extract against Enterobacter cloacae and Acinetobacter calcaoceuticals
and methanol extract of the leaf against Enterococccus faecalis. Acetone extract of the root exhibited
minimal inhibitory concentration (MIC) of 0.39 mg/ml against Salmonella spp. followed by methanol and
acetone extracts of the root (0.78 mg/ml) against Serratia marcescens. Methanol extract of the leaf
exhibited MIC of 3.13 mg/ml against Staphylococcus aureus. This study validates the use of Jatropha

zeyheri in the treatment of various illnesses.
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INTRODUCTION

Microorganisms are frequently developing resistance to
common drugs and antibiotics and this pose an
enormous threat to the treatment of a wide range of
serious infections (Taylor et al., 2002; Sibanda and Okoh,
2007). Since penicillin and mutation resistant strains are
on the increase, there is a need to search for new
compounds (that are not penicillin based) that inhibit
microbial growth. Medicinal plants have been a basic
source of antibiotics against a variety of illnesses over the
years in most communities. South African medicinal
plants extracts have been screened for antimicrobial
activities (Samie et al., 2010; Buwa and Afolayan, 2009;
Van Vuuren, 2008). Jatropha zeyheri, indigenously
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known as “Sefapabadia” amongst Sotho tribe, (root) is
used by traditional medicine practitioners in the treatment
of sexually transmitted infections and urinary tract
infections. It is also used to treat menstrual pains,
irregular periods, and to ensure a strong foetus during
pregnancy (Van Wyk and Gericke, 2007). Genus
Jatropha consists of approximately 172 species with
significant economic importance (Bhagat and Kulkarni,
2010), distributed mainly in the tropical and subtropical
regions of America and Africa and have been reported to
possess a variety of biological activities. Crude aqueous
extract of ground seeds of Jatropha curcus and crude
extract of Jatropha elliptica were reported to possess
molluscidal activity (Devappa et al., 2010), while J.
curcus and J. podagrica were reported to possess
antimicrobial activities (Aiyelaagbe et al., 2000; Essiett
and Ajibesin, 2010; Aiyelaagbe et al., 2007). Aqueous
extract of Jatropha zeyheri root combined with Warburgia



salutaris bark and Pentanisia prunelloides has been
reported to possess MIC of >2 mg/ml against Bacillus
subtilis and Staphylococcus aureus (Jager, 2003). Genus
Jatropha is known to produce diterpenes which mostly
belongs to rhamnofolane, daphnane, lathyrane, tigliane,
dinorditerpene, deoxy preussomerin and pimarane
skeletal structures (Devappa et al., 2011). A compound,
jaherin, has been isolated from Jatropha zeyheri root and
has been reported to possess MIC of 8 mg/ml against
Streptococcus pyogenes and 16 mg/ml against
Microsporum canis, Trichophyton rubrum, Trichophyton
mentagrophytes and Sporotrichum schenkii (Dekker et
al., 1987). Besides antibacterial activity, dichloromethane
and methane extracts of the root have been reported to
possess both anti-inflammatory and mutagenic effects
(Luseba et al., 2007). This paper aimed at investigating
the antibacterial activity of root and leaf extracts from
Jatropha zeyheri against pathogenic strains, mostly
causative agents of urinary tract infections.

MATERIALS AND METHODS
Chemicals used

Unless otherwise stated, all the chemicals used including solvents
were of AR grade and were obtained from Sigma-Aldrich Co. Ltd.

Plant material and extraction

Roots and leaves of Jatropha zeyheri were collected on April, 2008,
from the Pickum farm-Blouberg area within Capricorn District,
Limpopo Province Republic of South Africa. Collected plant
specimens were separately washed with distilled water to remove
the adhering soil, cut into small pieces, dried in the shade and
ground into thin powder (2 mm mesh) using hammer mill (Perten
Instruments 3100, Sweden). Each dry powder was separately
extracted (1:5w/v) with acetone, methanol, and ethyl acetate by
incubating the mixture on a mechanical shaker (Merck, South
Africa) at 100 rpm for 24 h at room temperature. Extracts were
filtered through Whatman Nol paper and the organic solvent
extracts were concentrated using rotary evaporator. Dry extracts
were weighed and kept in refrigerator at 4°C until needed.

Selected bacterial strains

14 bacterial strains, seven Gram negative strains viz, E. coli ATCC
25922, P. aeruginosa ATCC 7700, E. cloacae ATCC13047, K.
pneumoniae ATCC 10031, S. marscens ATCC 9986, and reference
clinical isolates of Shigella flexineri and Samonella spp. and seven
Gram positive strains viz, S. aureus ATCC 6538, B. cereus ATCC
10702, B. pumilus ATCC 14884, and reference clinical isolates of
E. faecalis, S. epididirmis, Acinetobacter calcaoceuticals and B.
subtilis were used in this study. The microorganism were obtained
from the Department of Biochemistry and Microbiology, University
of Zululand, and maintained on Muller-Hinton agar (MHA) (Oxoid).
Clinical isolates were isolated from hospital patients of various
illnesses within KwaZulu-Natal Province.

Antibacterial tests using disc diffusion method

Plant extracts were tested for antibacterial activity by the disc
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diffusion method according to National Committee for Clinical
Laboratory Standard guidelines (NCCLS, 2001). A single colony of
the respective organism was aseptically transferred with an
inoculating loop to a 20 ml of fresh sterile saline broth in a test tube
which was vortexed thoroughly and incubated overnight at 37°C.
Turbidity was then spectrophotometrically adjusted to that of 0.5
McFarland’s standard. About 100 pl of the inoculum was aseptically
transferred to a labeled disposable Petri-dish containing 15 ml
Muller-Hinton agar and spread thoroughly using sterile glass
spreader. Sterile paper discs of 5 mm (Mast Disks, UK) were
impregnated with 10 pl of 5 mg/ml plant extract dissolved in 5%
dimethylsulfoxide (DMSO) and gently placed individually on the
seeded agar. Plates were allowed to dry for 1 h and later incubated
in an inverted position at 37°C over night. Zones of inhibition were
measured in millimeters, including sterile paper disc. Neomycin (10
ug/disc) was used as positive control. Negative controls were
performed using paper discs loaded with 10 pl of 5% DMSO. Each
experiment was repeated.

Minimal inhibitory concentrations (MIC) using microdilution
assay

Extracts showing activity in Disc Diffusion were chosen to assay the
minimal inhibitory concentration (Eloff, 1998) using the micro plate
broth dilution assay. The 24 h old culture was diluted 1:100
(McGaw and Eloff, 2005) with saline broth. About 100 uL of extracts
(50 mg/ml in 5 % DMSO) were added to multi well plate containing
100 pL of freshly prepared broth and serially diluted, yielding 12.5
mg/ml in the first well. Plates were then incubated over night at
37°C. About 40 pl of 2 mg/ml freshly prepared iodo-nitro-tetrazolium
chloride were added to each well and incubated for 30 min at the
same temperature. Metronidazole was used as the control. The
MIC was defined as the lowest concentration of the extract to inhibit
bacterial growth.

RESULTS AND DISCUSION

Results for the antibacterial activity (zones of inhibition) of
Jatropha zeyheri are shown in Table 1 and ranged from
7.0 to 12 mm. Although, S. aureus continue to become a
global threat to antimicrobial chemotherapy (Tacconelli,
2011; Zetola et al., 2005), it was the only strain
susceptible to all the three root extracts in our current
study. Largest zone of inhibition (12 mm) was exhibited
by acetone extract of the leaf against E. cloacae and A.
calcaoceuticals, and methanol extract of the leaf against
E. faecalis. S. epidirmidis and B. subtilis were resistant to
all extracts except ethyl acetate root extract while
Salmonella spp was resistant to all leaf extracts. Ethyl
acetate extract of the root showed best activity against all
selected mocroorganisms except Salmonella spp. and
Serratia marscens, hence had broad spectrum. Although
root extracts generally shows higher activity compared to
the leaf extracts (Darabpour et al., 2011), methanol
extract of the leaf in our study revealed activity against S.
aureus, B. cereus, E. faecalis, E. coli and P. aeruginosa,
while methanol extract of the root was inactive against B.
cereus and E. faecalis, suggesting that leaf may be a
substitute for root; a conservation effort. No zone of
inhibition observed on negative control.

P. aeruginosa was resistant to both acetone and ethyl
acetate leaf extracts and methanol extract of the root,
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Table 1. Antibacterial activity of Jatropha zeyheri leaf and root extracts (zones of inhibition in mm and n=3).

Leaf

Root

Bacteria Ethyl Ethyl Neomyclln
Methanol Acetone Methanol Acetone (10 pg) disc
acetate acetate
Staphylococcus aureus 10.7 na na 8.3 9.0 9.0 20.3
Staphylococcus epidirmidis na na na na na 7.3 20.7
Bacillus pumilus na 10.7 na 8.7 na 8.0 22.7
Bacillus subtilis na na na na na 9.7 24.3
Bacillus cereus 8.7 na 9.7 na 7.0 8.3 21.7
Enterococcus faecalis 12 na na na na 9.7 21.7
Escherichia coli 11.7 na na 8.0 na 7.0 29.3
Pseudomonas aeruginosa 10.7 na na na 8.7 8.0 24.0
Enterobacter cloacae na 12 na na na na 23.3
Klebsiella pneumoniae na 10.7 na na na 0.7 21.0
Serratia marscens na 10.3 9.7 8.3 7.7 na 27.7
Shigella flexineri na na 9.0 7.0 na 9.7 20.3
Salmonella spp na na na 8.7 7.3 na 23.0
Acinetobacter na 12 10.3 8.7 na 8.0 26.7

calcaoceuticals

Results were reported as mean of three replicates;na, not active.

while E. cloacae resisted all extracts except acetone leaf
extract. E. cloacae have recently been reported to cause
infections among burn victims, immunocompromised
patients and patients with malignancy and may cause
bacteremia, urinary tract and pulmonary infections (Musil
et al., 2010), while P. aeruginosa which mainly infects the
pulmonary tract and urinary tract is amongst the most
difficult to treat with conventional antibiotics (Mathekga
and Meyer, 1998). E. cloacae are also reported to resist
expanded-spectrum cephalosporins and such resistance
may be caused by stable derepression of the
chromosomal Ampler class C B-lactamase (Kartali et al.,
2002). Only acetone extract of the leaf and ethyl acetate
extract of the root inhibited K. pneumoniae with a zone of
inhibition of 10.7 mm. K. pneumoniae has been
associated with nosocomial infections and may produce
extended spectrum B-lactamases (ESBLs), which renders
it resistant to carbapenems (Falagas et al., 2007).

Results for MIC values of Jatropha zeyheri root and
leaf extracts are presented in Table 2 and ranged from
0.78 to = 12.5 mg/ml. Ethyl acetate extract of the root
exhibited good minimal inhibitory concentration of 1.56
mg/ml against B. pumilus, B. cereus and E. faecalis.
Methanol and acetone extracts of the root exhibited
activity against some gram negative bacterial strains and
showed low minimal inhibitory concentration of 0.78
mg/ml against S. marcescens, which compares well to
that of metronidazole (0.63 mg/ml) against similar
organism. Acetone extract of the root exhibited potent
MIC value of 0.39 mg/ml against Salmonella spp.
According to Kruger et al. (2004), Salmonella spp
producing extended-spectrum beta-lactamases are

becoming prevalent in some hospitals in South Africa and
are resistant to variety of expensive drugs.

Although, Luseba et al. (2007), reported the MIC of
90% methanolic extract of Jatropha zeyheri root at 0.63
mg/ml against Esherichia coli and 2.5 mg/ml against both
S. aureus and P. aeruginosa, it is difficult to compare
these results to our study due to differences in variables
such as solvent type, extraction procedure and other
environmental conditions. To our knowledge, there is no
reported previous investigation on antibacterial effects of
Jatropha zeyheri leaf extracts. Methanol extract of the
leaf showed MIC value of 3.13 and 4.16 mg/ml against S.
aureus and E. faecalis respectively. According to Aliyu et
al. (2008), MIC of 3 mg/ml is of high potency. Acetone
and ethyl acetate extracts of the leaf exhibited moderate
activity of 6.25 mg/ml against A. calcaoceuticals. These
results , in a way, validates the use of Jatropha zeyheri in
the treatment of various ailments including urinary tract
infections.

Traditional medicine is an important source of products
for majority of developing countries in treating a variety of
bacterial infections, thus mitigating many of the side
effects that may be associated with synthetic
antimicrobials. Bacterial strains such as S. aureus,
Enterococcus, P. aeruginosa, Acinetobacter, E. coli,
Klebsiella are amongst microbes causative agents of
hospital acquired infections, with stethoscope being a
possible vector (Randrianirina et al., 2010; Killic et al.,
2011) and may cause urinary tract infections cohabiting
with Proteus and Serratia species. The results of the
antibacterial screening of Jatropha zeyheri root and leaf
extracts against 14 bacteria species indicate the
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Table 2. Minimal inhibitory concentrations of Jatropha zeyheri leaf and roots extracts (n=3).

Bacteria Leaf Root Metronidazole
Methanol Acetone Ethyl acetate Methanol Acetone Ethyl acetate
Staphylococcus aureus 3.13 - - 212.5 212.5 3.13 0.32
Staphylococcus epidirmidis - - - - - 212.5 0.08
Bacillus pumilus - 6.25 - 212.5 - 212.5 0.08
Bacillus subtilis - - - - - 1.56 0.63
Bacillus cereus 6.25 - 6.25 - 212.5 1.56 0.63
Enterococcus faecalis 4.16 - - - - 1.56 0.63
Escherichia coli 212.5 - - 6.25 - 3.13 0.08
Pseudomonas aeruginosa 212.5 - - - 4.16 4.16 0.08
Enterobacter cloacae - 4.16 - - - - 0.63
Klebsiella pneumoniae - 6.25 - - - 212.5 0.08
Serratia marscens - 212.5 6.25 0.78 0.78 - 0.63
Shigella flexineri - - 4.16 212.5 - 6.25 0.08
Salmonella spp - - - 3.13 0.39 - 0.04
Acinetobacter calcaoceuticals - 6.25 6.25 212.5 - 212.5 0.08

Results were reported as mean of three replicates; -, not done.

bioactivity of the plant. In general, gram negative strains
were more resistant to extracts than gram positives. Plant
extracts are generally known to be more effective on
Gram-positive bacteria than on the Gram-negative ones
(Parekh and Chanda, 2006; Chan et al., 2008) and this
may be attributed to possible reasons such as
permeability barrier provided by presence of cell wall with
multilayer structure in Gram negative bacteria or the
membrane accumulation mechanisms or presence of
enzymes in periplasmic space, which are able to break
down foreign molecules introduced from outside
(Motamedi et al., 2010).

Conclusion

Selected bacterial strains are among the most common
pathogens which cause a variety of infections in human.
Activity of these extracts validates the use of Jatropha
zeyheri against urinary tract infections and other human
pathogens. Moreover, there is a need to screen extracts
of this plant against organisms belonging to the traditional
sphere of sexually transmitted infections.

ACKNOWLEDGEMENT

Authors are grateful to DR. O. A. Oyedeji, Department of
Chemistry, University of Zululand, for his generous
donation of bacterial strains.

REFERENCES

Aiyelaaghe OO, Adeniyi BA, Ftunsin OF, Arimah BD (2007). In vitro
Antimicrobial activity and phytochemical analysis of Jatropha curcas
roots. Int. J. Pharmacol. 3 (1):106-110.

Aiyelaaghe OO, Adesogan EK, Ekundayo O, Adeniyi BA (2000). The
antimicrobial activity of roots of Jatropha podagrica (Hook).
Phytother. Res. 14:60-62.

Aliyu AB, Musa AM, Abdullahi MS, Oyewale AO, Gwarzo US (2008).
Activity of plant extracts used in Northern Nigerian traditional
medicine against methicillin-resistant Staphylococccus aureus
(MRSA). Nig. J. Pharm. Sci. 7(1):1-8.

Bhagat RB, Kulkarni DK (2010). Phytochemical, antioxidant and
antimicrobial anlysis of endemic and endangered Jatropha nana
Dalz. and Gibs from Maharashtra. J. Pharm. Res. 3(9):273-2076.

Buwa LW, Afolayan (2009). Antimicrobial activity of some medicinal
plants used for the treatment of tuberculosis in the Eastern Cape
Province South Africa. Afr. J. Biotechnol. 8(23):6683-6687.

Chan LW, Cheah ELC, Saw CLL, Weng W, Heng PWS (2008).
Antimicrobial and antioxidant properties of Cortex Magnoliae
officinalis and some other medicicnal plants commonly used in
South-East Asia. Chin. Med. 3:15 (d0i10.1186/1749-8546-3-15).

Darabpour ED, Bavi AP, Motamedi H, Seyyed Nejad SM (2011).
Antibacterial activity of diffreent parts of Peganum harmala L.
Growing in Iran against multi-drug resistant bacteria. EXCI Journal
10:252-263.

Dekker TG, Fourie TG, Mathee E, Snyckers FO (1987). Studies of
South African plants. Part4. jaherin, a new daphthanane diterpene
with antimicrobial properties from Jatropha zeyheri. S. Afr. J. Chem.
40(1):74-76.

Devappa RK, Makkar HPS, Becker K (2010). Jatropha toxicity-A review.
J. Toxic. Environ. Health Part B 13:476-507.

Devappa RK, Makkar HPS, Becker K (2011). Jatropha Diterpenes: A
Review. J. Am. Oil. Chem. Soc. 88:301-322.

Eloff JN (1998). A sensitive and quick microplate method to determine
the minimal inhibitory concentration of plant extracts for bacteria.
Planta Med. 64:711-713.

Essiett U A, Ajibesin KK (2010). Antimicrobial activities of some
Euphobiaceae plants used in the traditional medicine of Akwa lbom
State of Nigeria. Ethbotanical Leaflets 14:654-664.

Falagas ME, Rafailidis PI, Kofteridis D, Virtzili S. Chelvatzoglou FC,
Papaioannou V, Maraki S, Samonis G, Michalopoulos A (2007). Risk
actors of carbapenem-resistant Klebsiella pneumoniae infections: a
matched case-control study. J. Antimicrob. Chemother. 60:1124-
1130.

Jager AK (2003). Evaluation of antibacterial activity of traditionally
prepared South African remedies for infections. S. Afr. J. Bot.
69(4):595-598



480 Afr. J. Biotechnol.

Kartali G, Tzelepi E, Pournaras S, Kontopoulou C, Kontos F, Sofianou
D, Maniatis AN, Tsakris A (2002). Outbreaks of infections caused by
Enterobacter cloacae producing integron-associated B-lactamase
IBC-1 in a neonatal intensive care unit of greek hospital. Antimicrob.
Agents Chemother. 46(5):1577-1580.

Killic IH, Ozaslan M, Karagoz ID, Zer Y, Savas E, Davutoglu V (2011).
The role of stethoscopes in the transmission of hospital infections.
Afr. J. Biotechnol. 10(30):5769-5772.

Kruger T, Szabo D, Keddy KH, Deeley K, Marsh JW, Hujer AM,
Bonomo RA, Paterson DL (2004). Infections with nontyphoidal
Salmonella species producing TEM-63 or a novel TEM Enzyme,
Tem-131, in South Africa. Antimicrob. Agents Chemother.
48(11):4263-4270.

Luseba D, Elgorashi EE, Ntloedibe DT, Van Staden J (2007).
Antibacterial, anti-inflammatory and mutagenic effects of some
medicinal plants used in South Africa for treatment of wounds and
retained placenta in livestock. S. Afr. J. Bot. 73:378-386.

Mathekga ADM, Meyer JIM (1998). Antibacterial Activity of South
African Helichrysum species. S. Afr. J. Bot., 64 (5): 293-295.

McGaw LJ and Eloff JN (2008). Ethnoveterinary use of southern african
plants and scientific evaluation of their medicinal properties. J.
Ethnopharmacol. 119:559-574.

Motamedi H, Darabpour E, Gholipour M, Seyyed Nejad SM (2010).
Antibacterial effect of ethanolic and methanolic extracts of Plantago
ovata and Oliveria decumbens endemic in Iran against some
pathogenic bacteria. Int. J. Pharmacol. 6(2):117-122.

Musil I, Jensen V, Schilling J, Ashdown B, Kent T (2010). Enterobacter
cloacae infection of an expanded polytetrafluoroethylene femoral-
popliteal bypass graft: A case report. J. Med. Case Rep. 4:131.
http//www.jmedicalcasereports.com/content/4/1/131

NCCLS, National Committee for Clinical Laboratory Standard guidelines
(2001). Performance standards for anti-microbial susceptibility
testing: 11th informational supplement. Document M100.

Parekh J, Chanda S (2006). In-vitro antimicrobial activities of extracts of
Launaea procumbens Roxb. (Labiateae), Vitis vinifera L. (Vitaceae)
and Cyperus rotundus L. (Cyperaceae). Afr. J. Biomed. Res. 9:89-93.

Radrianirina F, Vaillant L, Ramarokoto CE, Rakotoarijaona A,
Anriamanarivo ML, Razafimahandry HC, Radrianomenjanahary J,
Raveloson JR, Hariniaina ER, Carod JF, Talarmin A, Richard V
(2010). Antimicrobial resistance in pathogens causing nosocomial
infections in surgery and intensive care wards in Antananarivo,
Madagascar. J. Infect. Dev. Ctries 4(2):074-082.

Samie A, Tambani T, Harshfield E, Ramalivhana JN, Bessong PO
(2010). Antifungal activities of selected Venda medicinal plants
against Candida albicans, Candida krusei and Cryptococcus
neoformans isolated from South African AIDS patients. Afr. J.
Biotechnol. 9(20):2965-2976.

Sibanda T, Okoh Al (2007)The Challenges of overcoming antibiotic
resistance :Plants extracts as potential sources of antimicrobial and
resistance modifying agents. Afr. J. Biotechnol. 6(25):2886-2896.

Tacconelli E (2011). Burden of Staphylococcus aureus endocarditis:
how real is the threat?. Clin. Mirobiol. Infect. 18:107-109.

Taylor PW, Stapleton PD, Luzio JP (2002). New ways to treat bacterial
infections. Drug Discov. Today 7(21):1086-1091.

Van Vuuren SF (2008). Antimicrobial activity of South African medicinal
plants. J. Ethnopharmacol. 119:462-472.

Van Wyk B, Gericke N (2007). People’s plants:A guide to useful plants
of Southern Africa, First Edition,Third Impression, Briza Publications,
Pretoria, pp. 188.

Zetola N, Francis JS, Nuermberger EL, Bishai WR (2005). Community-
acquired meticillin-resistant Staphylococccus aureus : an emerging
threat. Lancet Infect. Dis. 5:275-286.



