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ABSTRACT 
 

Dehydrogenase activity (DHA) in Gram-positive Staphylococcus aureus isolated from 
degenerated wound, Gram-negative Salmonella typhi isolated from stool, and Gram-
negative Escherichia coli from a high vaginal swab were assayed. Inhibition of 
dehydrogenase activity of the test organisms by ethanol extract of Euphorbia hyssopifolia, 
and Euphorbia hirta, were determined and compared to standard antibiotics 
(Ciprofloxacin and Gentamycin). The total dehydrogenase assay was done using 2, 3, 5-
triphenyl tetrazolium chloride (TTC) as the artificial electron acceptor which was reduced 
to the red-coloured triphenyl-formazan (TPF). Response of the bacterial isolates varied 
with extract concentration. Dehydrogenase activity was progressively inhibited in a logistic 
dose-response fashion in the test organism by the extracts and standard drugs. All extract 
and standards achieved at least 70% inhibition within the tested doses (0-2000µg/ml), 
except for Euphorbia hirta against Staphylococcus aureus. Threshold inhibitory 
concentrations (IC50) for Euphorbia hyssopifolia against Staphylococcus aureus, 
Salmonella typhi and Escherichia coli were 59.92µg/ml, 234.90µg/ml, and 492.46µg/ml 
respectively, while for Euphorbia hirta IC50 against Salmonella typhi and Escherichia coli 
was 99.67µg/ml,and 165.90µg/ml with no significant inhibition against Staphylococcus 
aureus. Inhibition of dehydrogenase activity in the test organism by the extract compared 
well with the standard antibiotics. Euphorbia hyssopifolia was effective against Gram-
positive Staphylococcus aureus implicated in delayed wound healing than Gram-negative 
Salmonella typhi and Escherichia coli implicated in typhoid fever and urinary tract 
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infections respectively, while Euphorbia hirta was effective against Gram-negative 
organisms implicated in typhoid fever and urinary tract infections, but not effective against 
Gram-positive Staphylococcus aureus. Secondary plant metabolites found in the extracts 
may be acting in synergy to bring about their pharmacologic functions and may explain 
reasons for ethno-medical usage. 
 

 
Keywords: Euphorbia hyssopifolia; Euphorbia hirta; dehydrogenase enzymes; wound 

healing; typhoid fever; urinary tract infections. 
 
 
 

1. INTRODUCTION  
  
To date, plants continue to be a major source of commercially consumed drugs. Even most 
synthetic drugs have their origin from natural plant products (Sofowara, 1982). There is an 
increasing demand for medicinal plants and plant products as alternative to orthodox 
medicines especially in developing countries (Murray, 1998). The use of plants and their 
natural products in Nigeria as either extract or infusion is a widespread practice in the 
treatment and management of diseases (Iwu, 1982). Kumar et al. (2007) and Biswas and 
Mukherjee (2003) reported that about 163 species of plants were used as wound healing 
plants in Indian systems of medicine. Euphorbia species have been used in the treatment of 
wounds in India ethnomedicine (Ayyanar and Ignacimuthu, 2009).  
 
In Nigeria extracts or exudates of the plant are used as ear drops and in the treatment of 
boils, sore and promoting wound healing (Igoli et al., 2005). Euphorbia hirta extract have 
been shown to have antidiarrhoeic activity (Galvez et al., 1993), analgesic,antipyretic and 
anti-inflammatory property Lanhers et al. (1991), Antibacterial effect against dysentery-
causing Shigellia sp., (Vijaya et al., 1995; Sudhakar et al., 2006; Ogbulie et al., 2007) and 
showed activity against intestinal motility (Hore et al., 2006). Euphorbia hirta extract have 
also been shown to increase urine output and electrolytes in rats (Johnson et al., 1999). 
Euphorbia hyssopifolia produces latex which constitutes a health hazard to humans and 
livestock (Abo, 1994). It is known to contain substances which are inhibitory to seed 
germination and seedling growth as well as bacteria. Direct contact of the irritant latex with 
the eye can cause blindness. The toxic latex of Euphorbia hyssopifolia has a diuretic effect 
and purgative action. It has medicinal effect for inflammation of the respiratory tract and also 
is said to induce bronchial relaxation in asthma. The juice is said to remove warts and the 
leaves can be boiled with Phyllanthus niruri to make tea for the treatment of gonorrhea 
(Adedapo et al., 2004). Hepatotoxicity effect of Euphorbia hyssopifolia has also been 
reported (Igwenyi et al., 2011). 
 
The use of the total dehydrogenase assay has been used as a tool in probing response of 
microorganisms to antibacterial agents (Alisi et al., 2008) and is recognized as a useful 
indicator of the overall measure of the intensity of microbial, metabolism (Tabatabi, 1982; 
von Mersi and Schinner, 1991). This method is preferred over culture method for 
enumeration of microorganisms which can underestimate number of viable cells due to lack 
of homogeneity in distribution or difficulty in being readily desorbed from the substrate matrix 
(Oberbremer and Muller- Hurtig, 1989; Torstensson, 1997). Dehydrogenase assay is also an 
effective primary test for assessing the potential toxicity of metals to planktonic (Nweke, et 
al., 2006), and heterotrophic (Nweke, et al., 2007) bacteria. We have previously assessed 
toxicity of antimicrobial agents to pathogenic bacteria using the total dehydrogenase assay 
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(Nwaogu et al., 2007; Nwaogu et al., 2008 and Alisi et al., 2008, Alisi and Onyeze, 2009, 
Alisi, et al., 2011a). 
 
Infections to wounds may be cross or auto as in the case of post-operative sepsis. 
Pathogenic bacteria find their way into wound` complicating healing process and bringing 
about delay in wound healing by contributing oxygen free radicals in the site of injury. 
Antimicrobial agents are used locally to aid in wound healing complicated by pathogenic 
organisms. Wound healing has been found to be accelerated in the presence of non-viable 
Staphylococcus aureus as a result of the contribution by its cell wall and cell wall 
Peptidoglycan components (Levenson et al., 2002). Bacteria have been rendered nonviable 
by physical and chemical means. Toxicity of antimicrobial agents to pathogenic bacteria has 
been accessed using the total dehydrogenase assay (Nwaogu et al., 2007; Nwaogu et al., 
2008 and Alisi et al., 2008, Alisi and Onyeze 2009; Alisi et al., 2011a).  
 
Infection of wounds and complications arising from such infections has become a source of 
worry to many local health providers. Scientists have shown concerns and research has 
been on-going on alternative therapies that could help alleviate problems associated 
with/causes of delayed wound healing (Alisi and Onyeze 2009). Infection with Salmonella 
typhi which is the causative agent of typhoid fever has become a public health concern in 
our communities where adequate treatment of water supplies including water carriage 
system of sewage disposal is lacking. Nowadays multiple drug resistance has developed 
due to the indiscriminate use of commercial antimicrobial drugs commonly used in the 
treatment of infectious diseases (Davies, 1994). Urinary tract infections are now on the 
increase due to sexual recklessness. Multiple drug resistance caused by abuse of antibiotics 
among the teeming youth population is a public health concern. The increasing failure of 
chemotherapeutics and antibiotic resistance exhibited by pathogenic microbial infectious 
agents has led to the screening of several medicinal plants for their potential antimicrobial 
activity (Colombo and Bosisio 1996; Iwu et al., 1999). Although many antibiotics are 
sensitive to Staphylococcus aureus, Salmonella typhi, Escherichia coli in-vitro, satisfactory 
therapies remain scarce.  
 
The antimicrobial actions of Euphorbia hyssopifolia and Euphorbia hirta against pathogens 
complicit in delayed wound healing, typhoid fever and urinary tract infection have not been 
previously studied. It was our intention to study the inhibition of total dehydrogenase activity 
in these pathogens implicated in these infections by ethanol extracts of Euphorbia 
hyssopifolia and Euphorbia hirta. 
 

2. MATERIALS AND METHODS  
 
2.1 Collection and Preparation of Plant Samples 
 
Fresh aerial part of Euphorbia hyssopifolia and Euphorbia hirta were collected from Ihiagwa 
and the forests in the Federal University of Technology Owerri, in owerri west local 
government area of Imo State. The plants were authenticated by a plant taxonomist at the 
School of Agriculture and Agricultural Technology, Federal University of Technology Owerri. 
Voucher specimen has been retained at the authors’ laboratory. The sample was dried at 
30°C and then reduced to a coarse powder in a mill (Kenwood BL357, Japan). A 200g 
portion was extracted with 800ml of ethanol by shaking for 48hrs. Soluble extract from 
filtration in a whatman No1 filter paper was concentrated by distillation under reduced 
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pressure at 49°C in a Buchi rotavapour (Switzerland). The extract was then dried to solid 
form in a vacuum desiccator (CNS Simax), and stored in a freezer (<4.0°C) until needed. 
 

2.2 Preliminary Phytochemical Analysis of Extract 
 
This was carried out according to the methods described by Trease and Evans (1989). 
 

2.3 Isolation of Test Organisms and Culture Conditions 
 
Pathogenic bacteria (Staphylococcus aureus, Salmonella typhi, Escherichia coli) were 
obtained from degenerated wound, patient stool and high vaginal swab respectively. Isolates 
were purified on nutrient agar (Fluka) plates and characterizations were done using standard 
microbiological methods. Identifications to the generic level followed the schemes of Holt et 
al. (1994). The bacterial strains were grown to mid exponential phase in nutrient broth (Lab 
M) on a Marrienfeld rotary incubator (150 rpm) at room temperature (28 ± 2°C). The cells 
were harvested by centrifugation at 4000 rpm for 10 min. Harvested cells were washed twice 
in deionised distilled water and re-suspended in water. The re-suspended cells were 
standardized in a spectrophotometer to an optical density of 0.85 at 420 nm. 
 

2.4 Screen Test for TTC Reduction (Dehydrogenase Activity) 
 
On a colony of each bacterial isolate growing on nutrient agar, one drop of 1:1 mixture of 
aqueous solution of TTC (0.4% w/v) and glucose (2% w/v) was placed. The plates were 
incubated at room temperature for 10 minutes. Production of red coloured formazan was 
suggestive of TTC reduction. 
 

2.5 Determination of Antimicrobial Potentials of Euphorbia hyssopifolia and 
Euphorbia hirta Ethanol Extracts by Total Dehydrogenase Activity (DHA) 
Assay 

 
Total dehydrogenase assay method as described by Alisi et al. (2008) was employed to 
determine the antimicrobial activity of the extract. Briefly, total dehydrogenase activity was 
assayed using 2, 3, 5-triphenyltetrazolium chloride (TTC) (BDH England) as the artificial 
electron acceptor, which was reduced to the red-colored triphenyl-formazan (TPF). The 
assay was carried out in a 4 ml volumes of nutrient broth-glucose-TTC medium 
supplemented with varying concentrations (0 – 2000 µg/ml) of extract in separate 20 ml 
screw-capped test tubes. Portions (0.3 ml) of the bacterial suspensions were inoculated into 
triplicate glass tubes containing 2.5 ml of phosphate-buffered (pH 6.8) nutrient broth-glucose 
medium amended with any of Euphorbia hyssopifolia, Euphorbia hirta, Ciprofloxacin, or 
Gentamycin  and pre-incubated on a rotary incubator (150 rpm) at room temperature (28 ± 
2°C) for 30 min. Thereafter, 0.1 ml of 1 % (w/v) TTC in deionised distilled water was added 
to each tube to obtain final extract concentrations of 0- 2000 µg/ml in different test tubes. 
The final concentrations of nutrient broth, glucose and TTC in the medium were 2, 2 and 
0.25 mg/ml, respectively. The controls consisted of the isolates and the media without 
Euphorbia hyssopifolia, Euphorbia hirta extract, Ciprofloxacin or Gentamycin. The reaction 
mixtures were further incubated statically at room temperature (28 ± 2°C) for 8.0h. The TPF 
produced were extracted in 4 ml of amyl alcohol and determined colorimetrically at 500 nm. 
 
% Inhibition of DHA activity = 100 – (Absorbance of test / Absrobance of control) x 100 
     = 100 – Percent DHA of control …………..………(1) 
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2.6 Data Analysis 
 
Percentage Inhibition of dehydrogenase activity in pathogens by Euphorbia hyssopifolia, 
Euphorbia hirta ethanol extract, standard antibiotics (Ciprofloxacin and Gentamycin) was 
calculated relative to their controls as shown in equation (1). The percentage inhibition data 
calculated were fitted into logistic dose response model (see equations 2 and 3) by plotting 
inhibition (y) against extract or standard concentration (x). 
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Equations 2 and 3 are logistic dose response equations (abcd and abc respectively). The 
parameters were estimated by iterative minimization of least squares using Levenberg-
marquardt algorithm (Table curve 2D systat USA) Marquardt (1964). The data of %inhibition 
fitted into equation (2 or 3) were used to evaluate the toxicity thresholds IC5, IC10, IC20, IC50, 
IC80, IC90, and IC100 which are the concentrations of the extracts that inhibited 5%, 10%, 
20%, 50%, 80%, 90% and 100%.  
 

3. RESULTS 
 

3.1 Phytochemical Constituents of Euphorbia hyssopifolia and Euphorbia 
hirta  

 
Our result (Table 1) showed that Euphorbia hyssopifolia and Euphorbia hirta gave positive 
reactions for alkaloids, saponnins, tannins, flavonoids, cardiac glycosides and steroidal 
aglycones. Cyanogenic glycosides were present in Euphorbia hyssopifolia, but not detected 
in Euphorbia hirta. 
 

Table 1. Phytochemical constituents of Euphorbia hyssopifolia and Euphorbia hirta 
ethanol extracts 

 

Key: + …….Presence, - …….Absence 

 
3.2 Inhibition of Dehydrogenase Activity in the Wound Isolates 

(Staphylococcus aureus)  
 
Our result (fig.1) showed that exposure of Staphylococus aureus (isolated from degenerate 
wound with delayed healing) to Euphorbia hyssopifolia resulted in a dose-dependent 
inhibition of dehydrogenase activity in the organism. Euphorbia hyssopifolia at 59.92µg/ml 
resulted in the inhibition of 50% of the test population. At an extract concentration of 
1972.04µg/ml, Euphorbia hyssopifolia exerted a complete inhibition of DHA in 
Staphylococcus aureus. Ethanol extract of Euphorbia hirta, however failed to significantly 
inhibit the organism at the tested concentrations (0-2000µg/ml). Euphorbia hirta at 
2000µg/ml could not cause up to 9% inhibition in the test organism. The standard antibiotics 
(Ciprofloxacin and Gentamycin) inhibited dehydrogenase activity in Staphylococcus aureus 
in a dose dependent fashion that followed a logistic dose response model. Threshold 

 Alkaloids Tannins Flavonoids Saponins Cyanogenic 
glysosides 

Cardiac 
glycosides 

Steroidal 
Aglycone 

E. hirta + + + + - + + 
E. hyssopifolia + + + + + + + 
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inhibitory concentrations (IC50) of Euphorbia hyssopifolia, Ciprofloxacin and Gentamycin 
against the wound isolate were 59.92µg/ml, 63.75µg/ml, and 74.25µg/ml respectively (see 
table 2), while Euphorbia hirta could not exert significant inhibition of DHA in the organism. 
 

Table 2. Comparative threshold inhibitory concentrations of extract and standard 
drugs in pathogenic bacteria (Staphylococcus aureus, Salmonella typhi,  

Escherichia coli 
 

ND-Non determinable 

 

3.3 Inhibition of Dehydrogenase Activity in the Stool Isolates (Salmonella 
typhi) 

 
Our result (fig. 2) showed that exposure of Salmonella typhi (isolated from stool) to 
Euphorbia hyssopifolia, Euphorbia hirta, Ciprofloxacin and Gentamycin resulted in a dose-
dependent inhibition of dehydrogenase activity in Salmonella typhi. Threshold inhibitory 
concentrations (IC50) of Euphorbia hyssopifolia, Euphorbia hirta, Ciprofloxacin and 
Gentamycin against the stool isolate were 234.90µg/ml, 99.67µg/ml, 4.89 µg/ml and 
10.80µg/ml respectively (see table 2), while their IC80 evaluated from the logistic dose 
response model were 2480.24µg/ml, 443.93µg/ml, 17.35 µg/ml and 427.94µg/ml 
respectively. The plant extracts exerted inhibitory activities that followed a logistic dose 
response model like the standard antibiotics. 
 

3.4 Inhibition of Dehydrogenase Activity in Higher Vaginal Isolate (Escherichia 
coli)  

 
Our result (fig. 3) showed that exposure of Escherichia coli (From high vaginal swab) to 
Euphorbia hyssopifolia, Euphorbia hirta, Ciprofloxacin and Gentamycin each resulted in a 
dose-dependent inhibition of dehydrogenase activity in Escherichia coli. Threshold inhibitory 
concentrations (IC50) of Euphorbia hyssopifolia, Euphorbia hirta, Ciprofloxacin and 
Gentamycin against the stool isolate were 492.46µg/ml, 165.90µg/ml, 187.93 µg/ml and 
238.76µg/ml respectively (see table 2). The plant extracts exerted inhibitory activities that 
followed a logistic dose response model like the standard antibiotics. The extracts were 
however unable to completely (100%) inhibit dehydrogenase activity in Escherichia coli (see 
table 3).  
 
 
 
 
 
 
 
 
 
 

Pathogenic  
bacteria 

Threshold inhibitory concentration IC50 (µg/ml) 

E. hyssopifolia E. hirta Ciprofloxacin Gentamycin 

Staphylococcus aureus 59.92 ND 4.85 10.36 
Salmonella typhi 234.90 99.67 4.89 10.80 
Escherichia coli 492.92 165.90 187.93 238.76 
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Figure 1. Inhibition of total dehydrogenase activity in pathogenic wound isolate 

(Staphylococcus aureus) by Euphorbia hyssopifolia, Euphorbia hirta, and standard 
antibiotics (Gentamycin and Ciprofloxacin).  

Insets are same graph on a logarithmic x-axis that shows sigmoid association 
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Figure 2. Inhibition of total dehydrogenase activity in pathogenic stool isolate 
(Salmonella typhi) by Euphorbia hyssopifolia, Euphorbia hirta, and standard 

antibiotics (Gentamycin and Ciprofloxacin).  
Insets are same graph on a logarithmic x-axis that shows sigmoid association 
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Figure 3. Inhibition of total dehydrogenase activity in pathogenic HVS isolate 
(Escherichia coli) by Euphorbia hyssopifolia, Euphorbia hirta, and standard 

antibiotics (Gentamycin and Ciprofloxacin). 
 Insets are same graph on a logarithmic x-axis that shows sigmoid association 
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Table 3. Threshold inhibitory concentrations of antimicrobial agents against 
DHA in pathogens 

 
Threshold Inhibitory Concentration (µg/ml) 

 IC5 IC10 IC20 IC50 IC80 IC90 IC100 

 Staphylococcus aureus 

Euphorbia 
hyssopifolia 

1.57 4.02 11.06 59.92 277.34 574.12 1972.04 

Euphorbia hirta ND ND ND ND ND ND ND 

Ciprofloxacin 0.12 0.27 0.69 4.85 63.75 389 7192.3 

Gentamycin 0.37 0.84 2.07 10.36 74.25 9354.12 ND 

 Salmonella typhi      

Euphorbia 
hyssopifolia 

0.77 3.39 16.68 234.9 2480.24 7332.50 41047.00 

Euphorbia hirta 5.68 11.65 25.48 99.67 443.93 1393.20 ND 

Ciprofloxacin 0.68 1.18 2.17 6.14 17.85 34.75 2000.00 

Gentamycin 0.37 0.74 1.77 10.80 427.94 ND ND 

 Escherichia coli      

Euphorbia 
hyssopifolia 

2.86 7.6 23.84 492.46 ND ND ND 

Euphorbia hirta 17.23 28.43 50.13 165.9 ND ND ND 

Ciprofloxacin 16.1 29.63 57.75 187.93 759.82 3582.66 ND 

Gentamycin 27.9 47.52 85.11 238.76 815.31 3359.14 ND 

ND – Non determinable (not able to inhibit up to that percentage of pathogen as evaluated from the 
logistic dose response equations) 

 

4. DISCUSSION 
 
The ethanol extract of Euphorbia hirta was found to contain Alkaloids, Saponins, Glycosides, 
Cardiac glycosides. Steroidal aglycones, and Tannins. Plants are known to contain wide 
spectra of chemicals (Okwu, 2004). Some of these chemicals came into being by natural 
selection; through defunct metabolic pathways (Street and Cockburn, 1972).These 
phytochemicals have been found to have medicinal properties (Raza and John, 2007; Salah 
et al., 1995;) and antimicrobial effect  (Alisi et al., 2011a). 
 
We had earlier employed the use of the total dehydrogenase assay as a tool in probing 
response of microorganisms to antibacterial agents (Nwaogu et al., 2007; Nwaogu et al., 
2008 and Alisi et al., 2008, Alisi and Onyeze 2009; Alisi et al., 2011a) and is recognized as a 
useful indicator of the overall measure of the intensity of microbial metabolism (Tabatabi 
1982; von Marsi and Schinner, 1991), and microbial activity (Gong, 1997; Mathew and 
Obbard, 2001). 
 
Inhibition of total dehydrogenase enzymes by ethanol extracts of Euphorbia hyssopifolia (Fig 
1) showed that Euphorbia hyssopifolia inhibited microbial metabolism, overall activity, and 
rendered Staphylococcus aureus non-viable. Wound healing has been found to be 
accelerated in the presence of non-viable Staphylococcus aureus as a result of the 
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contribution by its cell wall and cell wall Peptidoglycan components (Levenson et al., 2002), 
which increases number and alteration in location of macrophages, increased influx (or 
proliferation) of mesenchymal cells (notably fibroblasts), and increased angiogenesis and 
reparative collagen accumulation, as well as increasing the overall acute inflammatory 
response to wounding. (Killcullen et al.,1998).  
 
Pathogenic bacteria find their way into wound complicating healing process and bringing 
about delay in wound healing by contributing oxygen free radicals in the site of injury. The 
antimicrobial action of Euphorbia hyssopifolia will halt the contribution of oxygen free radical 
to site of injury and hence facilitate wound healing. Euphorbia hirta failed to inhibit 
Staphylococcus aureus in this study. This result was however at variance with the report of 
Ogbulie et al. (2007) in which Euphorbia hirta was inhibitory to Staphylococcus aureus. 
Though the assay method was different, the variation may be due to the potentials for 
phenotypic variation with growth conditions in Gram positive bacteria. Both Euphorbia 
hyssopifolia and Euphorbia hirta significantly inhibited total dehydrogenase activity in Gram 
negative Salmonella typhi. This is at variance with the report of Ogueke et al. (2007) that 
ethanol extract of Euphorbia hirta was ineffective in inhibiting Gram negative Salmonella 
typhi. Both Ogbulie et al. (2007) and Ogueke et al. (2007), however seemed to be two sides 
of the same coin.  
 
When tannic acid inhibited the growth of Photobacterium phosphoreum (Gram negative), 
one of the inhibitory sites was assumed to be the respiratory chain, another terminal oxidase 
(Konishi et al., 1987). Both plant had positive phytochemical reactions for tannins and 
saponins. Tannins, which are large phenolic molecules, and the more simple phenols and 
phenolic compounds like flavonoids are antimicrobial (Cowan 1999). The mechanisms 
thought to be responsible for phenolic toxicity to microorganisms include enzyme inhibition 
by the oxidised compounds, possibly through reaction with sulphhydryl groups or through 
more non-specific interactions with the proteins (Mason and Wasserman 1987). The extract 
of Euphorbia hyssopifolia was more active against the Gram-positive Staphylococcus aureus 
than against the Gram-negative microorganisms. This is in agreement with previous reports 
that plant extracts are more active against Gram-positive bacteria than against Gram-
negative bacteria (Vlientinck et al., 1995, Rabe and Van staden, 1997). Euphorbia hirta 
which could not exert total dehydrogenase inhibition in Gram positive Staphylococcus 
aureus was strongly inhibitory against Salmonella typhi and Escherichia coli. Antimicrobial 
action of both extract against Escherichia coli is welcome since emerging evidence shows 
increased resistance in organisms implicated in urinary tract infection. 
 
The resistance mechanism of Staphylococcus aureus to Euphorbia hirta in this study could 
involve the secretion of tannin-binding polymers, tannin oxidation or siderophores. This 
suggestion needs further investigations. The co-existence of phenolic compounds with 
saponins which behave like the detergents may explain the strong antimicrobial activity of 
the extract. Other phytochemicals found in the extract may also exert their own antimicrobial 
activity through different mechanisms. When compared with the very sensitive antibiotics 
used as standard/controls, the extracts could be said to be very promising as antimicrobial 
chemotherapeutic agents.  
 
The observed antibacterial properties of Euphorbia hirta corroborate its use in traditional 
medicine. Traditionally, extracts of the plant are used in sore and wound healing, as ear drop 
for boils in the ear and treatment of boils in the control of diarrhea and dysentery (Kokwaro, 
1993; Igoli et al., 2005). Since Euphorbia hirta could not inhibit the wound isolate, we 
hypothesize that its wound healing ability may be by extra-antimicrobial means including 
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antioxidant mechanism. Flavonoids are known to scavenge free radicals (Alisi et al. 2011b) 
and exert anti-inflammatory activity. Tissue oxidation and indeed lipid Peroxidation process 
is also quenched by phenolic compounds of plant origin (Alisi, et al., 2011c; Alisi, et al., 
2011d). 
  
The total phenolic compounds, flavonoids, Tannins, Saponins and other secondary plant 
metabolites found in the extract may be acting in synergy to bring about these observed 
antimicrobial actions and may explain reasons for ethno-medical usage as antimicrobial 
agents.  

 
ACKNOWLEDGEMENT  
 
We acknowledge Mr. Emeka Asiwe of SilverPresh Laboratory 25 Mbaise Road Owerri Imo 
State and Mrs. Precious Alisi of Federal Medical Centre, Owerri, Imo state for their technical 
assistance.  
 

COMPETING INTERESTS 
 
Authors have declared that no competing interests exist. 
 
 

REFERENCES 
 
Abo, K.A. (1994). Characterization of ingenol; an inflammatory diterpene from some Nigerian 

Euphorbia and Eleaphorbia species. Afri. J. Med. Sci., 23, 161-163. 
Adedapo, A.A., Abatan, O., Olurunsoho, O.O. (2004). Toxic effects of some plants in the 

genus Euphorbia on hematological and biochemical parameters of rats. Vertinary 
Arniv., 74, 53-62. 

Alisi, C.S., Onyeze, G.O.C. (2008). Nitric oxide scavenging ability of ethyl acetate fraction of 
methanolic leaf extracts of Chromolaena odorata (Linn.). Afr. Journ. Bioch. Res., 2, 
145-150. 

Alisi, C.S., Onyeze, G.O.C. (2009). Biochemical mechanisms of wound healing using 
extracts of Chromolaena odorata Linn. Nig. J. Bioch. Mol. Biol., 24(1), 22-29. 

Alisi, C.S., Nwanyanwu, C.E., Akujobi, C.O., Ibegbulem, C.O. (2008). Inhibition of 
dehydrogenase activity in pathogenic bacteria isolates by aqueous extracts of Musa 
paradisiaca (Var Sapientum). Afr. Journ. Biotech., 7, 1821-1825. 

Alisi, C.S., Nwaogu, L.A., Ibegbulem C.O., Ujowundu C.U. (2011a). Antimicrobial action of 
methanol extract of Chromolaena Odorata Linn is logistic and exerted by inhibition of 
dehydrogenase enzymes. Journal of Research in Biology, 3, 209-216. 

Alisi, C.S., Ojiako, A.O., Osuagwu, C.G., Onyeze, G.O.C. (2011b). Free radical scavenging 
and in-vitro antioxidant effects of ethanol extract of the medicinal herb Chromolaena 
odorata Linn. British Journal of Pharmaceutical Research, 1(4), 141-155. 

Alisi, C.S., Ojiako, A.O., Osuagwu, C.G., Onyeze, G.O.C. (2011c). Response pattern of 
antioxidants to lipid peroxide concentration in carbon tetrachloride-induced hepato-
toxicity is tightly logistic in rabbits. European Journal of Medicinal Plants 1(4), 118-129. 

Alisi, C.S., Onyeze, G.O.C., Ojiako, A.O., Osuagwu, C.G. (2011d). Evaluation of the 
protective potential of Chromolaena odorata Linn. extract on carbon tetrachloride-
induced oxidative liver damage. International Journal of Biochemistry Research & 
Review, 1(3), 69-81. 



 
 
 
 

International Journal of TROPICAL DISEASE & Health, 2(2): 72-86, 2012 
 
 

84 
 

Ayyanar, M., Ignacimuthu, S. (2009). Herbal medicines for wound healing among tribal 
people in Southern India: Ethnobotanical and Scientific evidences. Inter. J. Appl. Res.  
Nat. Prod., 2(3), pp. 29-42,  

Biswas, T.K., Mukherjee, B. (2003). Plant Medicines of Indian Origin for Wound Healing 
Activity: A Review. Lower Extr. Wounds, 2, 25–39. 

Colombo, M.L., Bosisio, E. (1996). Pharmacological activities of Chelidonium majus L 
(Papaveraceae). Pharmacol Res., 33, 127-134, 

Cowan, M.M. (1999). Plant products as antimicrobial agents. Clin. Microbiol. Rev., 12, 564–
583. 

Davies, J. (1994). Inactivation of the antibiotics and the dissemination of resistance genes. 
Science, 264, 375-382. 

Galvez, J., Zarzuelo, A., Crespo, M.E., Lorente, M.D., Ocete, M.A., Jimenez, J. (1993). 
Antidiarrhoeic Activity of Euphorbia hirta extract and isolation of an active flavonoid 
constituent. Planta Med., 59(4), 333-336. 

Gong, P. (1997). Dehydrogenase activity in soil: a comparison between the TTC and INT 
assay under their optimum conditions. Soil Biol. Biochem., 29, 211-214. 

Holt, J.G., Krieg, N.R., Sneath, P.H.A., Staley, J.T., Williams, S.T. (1994). Bergey’s manual 
of Determinative Bacteriology, 9

th
 ed. Williams, Wilkins. Baltimore. 

Hore, S.K., Ahuja, V., Mehta, G., Kumar, P., Pandey, S.K., Ahmad, A.H. (2006). Effect of 
aqueous Euphorbia hirta leaf extract on gastrointestinal motility. Fitoterapia, 77(1), 35-
38. 

Igoli, J.O., Ogaji, T.A., Tor-Anyiin, Igoli, N.P. (2005). Traditional Medicine Practice Amongst 
the Igede People of Nigeria. Part II. Afri. J. Trad., Compl. Alt. Med., 2(2), 134–152. 

Igwenyi, I.O., Nwachukwu, N., Mba, O.O., Offor, C.E., Aja, P.N., Ugwu, O.O. (2011). 
Hepatoxicity effects of aqueous extract of euphorbia hyssopifolia on selected tissues 
of albino rats. Ferment. Tech. Bioeng., 2, 7-10 

Iwu, M.M. (1982). Phytotherapeutic profile of Nigerian herbs.1; Anti-inflammatory and anti-
arthritic agents. J. Ethnopharmaol, 6(3), 263-274. 

Iwu, M.W., Duncan, A.R., Okunji, C.O. (1999). New antimicrobials of plant origin. In: Janick 
J. ed. Perspectives on New Crops and New Uses. Alexandria, VA: ASHS Press; pp. 
457-462. 

Johnson, P.B., Abdurahman, E.M., Tiam, E.A., Abdu-Aguye, I., Hussaini, I.M. (1999). 
Euphorbia hirta leaf extracts increase urine output and electrolytes in rats. J. 
Ethnopharma, 65(1), 63-69. 

Kilcullen, J.K., Ly, Q.P., Chang, T.H., Levenson, S.M., Steinberg, J.J. (1998). Nonviable 
Staphylococcus aureus and its peptidoglycan stimulate macrophage recruitment, 
angiogenesis, fibroplasias, and collagen accumulation in wounded rats. Repair Regen, 
6(2), 149-156. 

Kokwaro, J.O. (1993). Medicinal Plants in East Africa. 2nd edn. East African Literature 
Bureau, Nairobi, Kenya. 

Konishi, K., Adachi, H., Kita, K., Horikoshi, I. (1987). Inhibitory effects of tannic acid on the 
respiratory chain of Photobacterium phosphoreum. Chem. Pharm. Bull., 35(3), 1169-
1175. 

Kumar, B., Vijayakumar, M., Govindarajan, R., Pushpangadan, P. (2007). 
Ethnopharmacological approaches to wound healing – Exploring medicinal plants of 
India. J. Ethnopharmacol, 114, 103-113. 

Lanhers, Marie-Claire., Fleurentin, J., Dorfman, P., Mortier, F., Pelt, Jean-marie. (1991). 
Analgesic, Antipyretic and Anti-inflammatory properties of Euphorbia hirta. Planta 
Med., 57(3), 225-231. 

 



 
 
 
 

International Journal of TROPICAL DISEASE & Health, 2(2): 72-86, 2012 
 
 

85 
 

Levenson, S.M., Chang, T.H., Kan-Gruber, D., Gruber, C., Steinberg, J.J., Liu, X., Watford, 
A., Freudlich, L., Rojkind, M. (2002). Acccelerating the effect of non-viable 
Staphylococcus aureus, its cell wall, and cell wall peptidoglycan. Int. J. Tissue Repair 
and Regeneration, 4(4), 461-469. 

Marquardt, D.W. (1964). An algorithm for least squares estimation of non-linear parameters. 
J. Soc. Ind. Appl. Mat., 2, 431-441. 

Mason, T.L., Wasserman, B.P. (1987). Inactivation of red beet β-glucan synthase by native 
and oxidized phenolic compounds. Phytochemistry, 26(8), 2197-2202. 

Mathew, M., Obbard, J.P. (2001). Optimization of the dehydrogenase assay for 
measurement of indigenous microbial activity in beach sediments contaminated with 
petroleum. Biotechnol. Lett., 23, 227-230. 

Murray, N.D. (1998). African Indigenous Medicinal, African Medical and Research Function, 
Nairobi Kenya. pp. 37-38. 

Nwaogu, L.A., Alisi, C.S., Ibegbulem, C.O., Igwe, C.U. (2007). Phytochemical and 
antimicrobial activity of ethanolic extract of Landolphia owariensis leaves. African 
Journal of Biotechnology, 6(7), 890-893. 

Nwaogu, L.A., Alisi, C.S., Ibegbulem, C.O., Igwe, C.U. (2008). A comparative study of the 
antimicrobial properties of the ethanolic extracts of Landolphia owariensis leaf and 
root. African Journal of Biotechnology, 7(4), 368-372. 

Nweke, C.O., Alisi, C.S., Okolo, J.C., Nwanyanwu C.E. (2007). Toxicity of zinc to 
heterotrophic bacteria from a tropical river sediment. Applied Ecology and 
Environmental Research, 5(1), 123-132. 

Nweke, C.O., Okolo, J.C., Nwanyanwu, C.E., Alisi, C.S. (2006). Response of planktonic 
bacteria of new Calabar river to zinc stress. Afr. J. Biotechnol, 5(8), 653-658. 

Oberbremer, A., Muller, H. (1989). Aerobic stepwise hydrocarbon degradation and formation 
of biosurfactants by an original soil population in a stirred bioreactor. Appl. Microbiol. 
Biotechnol, 31, 582 – 586. 

Ogbulie, J.N., Ogueke, C.C., Okoli, I. C. Anyanwu, B.N. (2007). Antibacterial activities and 
toxicological potentials of crude ethanolic extractsof Euphorbia hirta. Afri. J. Biotech. 
6(13). 

Ogueke, C.C., Ogbulie, J.N., Okoli, I.C.,
 
Anyanwu, B.N. (2007). Antibacterial activities and 

toxicological potentials of crude ethanolic extracts of Euphorbia hirta. Journal of 
American Science, 3(3), 11-16. 

Okwu, D.E. (2004). Phytochemical and vitamin content of indigenous spices of south-
eastern Nigeria. J. Sustain. Agric. Environ, 6, 30-34. 

Rabe, T., Van-Staden, J. (1997). Antibacterial activity of South African plants used for 
medicinal purposes. J. Ethnopharmacol, 56, 81-87. 

Raza, H., John, A. (2007). In vitro protection of reactive oxygen species-induced degradation 
of lipis, proteins and 2-deoxyribose by tea catechins. Food and Chem. Toxicol, 45, 
1814-1820. 

Salah, W., Miller, N.J., Pagauga, G., Bolwell, G.P., Rice, E., Evans, C. (1995). Polyphenolic 
flavonoids as scavenger of aqueous phase radicals and chain breaking antioxidants. 
Arch.  Biochem. Biol., 2, 339-346. 

Soforowa, E.A. (1982). Medicinal plants and traditional medicine in Africa. John Wiley and 
Sons, Chichester. p. 198. 

Street, H.E., Cockburn, W. (1972). Plant metabolism. 2nd ed. Oxford: Pergamon press. 
Sudhakar, M., Rao, Ch. V., Rao, P.M., Raju, D.B., Venkateswarlu, Y. (2006). Antimicrobial 

activity of Caesalpinia pulcherrima, Euphorbia hirta and Asystacia gangeticum. 
Fitoterapia , 77(5), 378-380. 



 
 
 
 

International Journal of TROPICAL DISEASE & Health, 2(2): 72-86, 2012 
 
 

86 
 

Tabatabai, M.A. (1982). Soil enzymes. In: A.L. Page, R.H. Miller and D.R. Reeny (eds.). 
Methods in Soil Analysis, Part 2. Wisconsin, Amer. Soc. Agro., Soil Sci. Soc. Amer., 
pp. 903 – 947. 

Torstensson, L. (1997). Microbial assays in soil. In: J. Tarradellas, G. Bitton and D. Rossel 
(eds). Soil Ecotoxicology. CRC Lewis Publishers. Boca Raton. pp 207 – 233. 

Trease, G.E, Evans, W.C. (1989). Pharmacognosy. 13th edition. Bacilliere Tinall Ltd, 
London. pp. 5-9. 

Vijaya, K., Ananthan, S., Nalini, R. (1995). Antibacterial effect of the aflavin, polyphenon 60 
(Camellia sinensis) and Euphorbia hirta on Shigella spp. A cell culture study. J. 
Ethnopharmacol, 49(2), 115-118. 

Vlietinck, A.J., van Hoof, L., Totte, J. (1995). Screening of hundred Rwandese medicinal 
plants for antimicrobial and antiviral properties. J. Etyhnopharmacol, 46, 31-47. 

Von-Mersi, W., Schinner, F. (1991). An improved and accurate method for determining the 
dehydrogenase activity of soils with iodonitrotetrazolium chloride. Biol. Fertil. Soils, 11, 
216 – 220. 

  
© 2012 Alisi & Abanobi; This is an Open Access article distributed under the terms of the Creative Commons 
Attribution License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original work is properly cited. 
 


