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Abstract: Nature is a paradise of medicinal solutions to all ailments affecting human beings through medicinal plants.
Medicinal plants are being used widely to treat against the currently widespread strains of drug resistant microbes.
Nosocomial infections are defined as the infections acquired by a patient or a health professional in the hospital or any
other health care setting. Nosocomial infections remain to be a problem in the health of human beings with approximately
5 to 15% of all patients in regular wards and more than 50% of the patients in the intensive care units in the developed
countries affected. Senna didymobotrya is widely used traditionally to treat against various illnesses such as abdominal
pains, stomach problems and as an anthelmintic. The current study was done to investigate the plants leaves water extract
potency to curtail selected nosocomially infectious microorganisms. From the study, the plant was found to inhibit the
growth of all the selected nosocomial infectious microorganisms. The antibacterial activity of the plant against the selected
microorganisms is notable since the microorganisms have been found to be major causative agents of nosocomial
infections. However, additional work needs to be done to isolate the active compounds, determine their structural
elucidation and prepare aseptic solutions from the water plant’s extract.
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INTRODUCTION

Nosocomial infections are defined as the
infections acquired by a patient or a health professional
in the hospital or any other health care setting.
Nosocomial infections have been known to cause
illness, prolonged hospital stay, excess costs, disability
and even death [1,2,3]. Nosocomial infections remain to
be a problem in the health of human beings with
approximately 5 to 15% of all patients in regular wards
and more than 50% of the patients in the intensive care
units in the developed countries affected. The lack of
scientific data on the extent of nosocomial infections in
developing countries complicates the whole matter
hence creating a problem in handling these hospital
acquired infections. The lack of data in these
developing countries is attributed to deficiencies in
both social and economic status [4,5]. Nosocomial
infections in developing countries remain a serious
problem on which very little attention is paid to [6].

The increased cases of drug resistant
microorganisms necessitates the need for the
invention of new antibiotic compound sources to fight
against these microorganisms which mostly cause
nosocomial infections hence increase mortality in
hospitalized patients [7]. According to Rojas et al., [8],
the use of alternative antibiotics other than the
currently used ones remains to be a better option in
the fight against emergence of drug resistance
microorganism. Plants species have been believed to
be equally effective or even more active than the
currently used commercial antibiotics; however,
according to Fabricant [29], some of these traditional
ethnobotanicals have not yet been documented.
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Plants have been used for a long period of
time to maintain human health especially in developing
countries. The knowledge on the use of medicinal
plants has been passed from generation to generation
leading to accumulation of this information for
thousands of years. Civilization and western education
in African countries however has become a threat to
this process of knowledge transfer, creating the need
for documentation of information on ethnobotany.
The emergence of drug resistant microorganisms has
also increased, therefore, creating the need for
continued search for new antibiotics [10].

According to Gislene [11], WHO recommends
medicinal plants as the best source to obtain a variety
of drugs. Despite the great achievements made in the
search for new antibiotics, disease infections still
remain to be a major threat to human health [12]. There
is renewed interest in the use of plants as therapeutic
agents due to the belief that green medicine is save,
cheap and dependable as compared to allopathic drugs
[13]. Plants have been used for their chemotherapeutic
effects and as template molecules for synthetic or
aliphatic drugs synthesis [14]. The medicinal value of
plants is associated with the presence of important
pharmacological compounds commonly known as
phytochemicals which have been found to have little
purpose in the biological activities and also nutritional
value of plants but research has proved them to have
great medicinal importance. The production of these
compounds by plants is as a result of protection
response of the plant against pathogens [15,16]. It is
estimated that about 50,000 to 70,000 plant species
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have medicinal values [17]. Globally millions of people
from developing countries use medicinal plants as a
source of basic medical health care. It is also estimated
that about 80% of people living in developing countries
and 40% of those living in developed countries use
plants as a source of medicine [18-20].

Senna didymobotrya is mainly found along
lakeshores, streams, rivers, deciduous, bush land and
old plantations. The plant is hardly attacked by diseases
or pests. Senna didymobotrya is locally known as
senetwet (Kalenjin, Kenya). It is used in the preparation
and preservation of ‘mursik’ (Kalenjin name for
fermented milk) (21,22). Mursik is given to athletes
returning home after participating in world atheletic
games. The current study was done to investigate the
potency of Senna didymobotrya water extract use in
the treatment against selected nosocomially infectious
bacteria.

MATERIALS AND METHODS

Sample Collection and Preparation

The herb was randomly collected in the natural
forest around University of Eastern Africa, Baraton. The
plant samples were identified by a taxonomist in the
University of Eastern Africa, Baraton. The samples were
thoroughly mixed and spread to dry at room
temperature in the chemistry laboratory for about
three weeks. They were then ground into fine powder
and put in transparent polythene bags.

Extraction procedure

Using electric analytical beam balance fifty
grams of the leaves of Senna didymobotrya was put in a
conical flask and heated in a water bath at 80°C for 90
minutes. The extract was filtered using Butchner
funnel; Whatman no.1 filter paper, a vacuum and
pressure pump. The filtrate was re-filtered again using
the same apparatus. The solvent was evaporated using
rotary vacuum evaporator (R-11) with a water bath at
50°C. The extract was brought to dryness using
vacuum and pressure pump at room temperature. The
residue was then obtained and used for the
experiment.

Bioassay Study:

Preparation of the Bacterial Suspension: The
turbidity of each of the bacterial suspension was
prepared to match to a 0.5 McFarland standard, a
procedure similar to that used by Biruhalem et al., [23]
and Donay et dl., [24]. The McFarland standard was
prepared by dissolving 0.5 g of BaCl, in 50 ml of water
to obtain a 1% solution of Barium chloride (w/v). This
was mixed with 99.5 ml of 1% sulphuric acid solution.
Three-five identical colonies of each bacterium was
taken from a blood agar plate (Himedia) culture and
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dropped in Mueller Hinton broth (Himedia). The broth
culture was incubated at 37°C for 2-6 hours until it
achieved turbidity similar to the 0.5 McFarland
standards. The culture that exceeded the o0.5
McFarland standard were each adjusted with the aid of
a UV spectrophotometer to 0.132A° at a wavelength of
600 nm in order to obtain an approximate cell density
of 1x108 CFU/m.

Preparation of the Extract Concentrations and
Antibiotic: Extracts stoke solutions were prepared by
dissolving 500 mg in 1 ml of dimethylsulfoxide (DMSO).
An antibiotic control was made by dissolving 10oug of
penicillin in 1 ml of sterile distilled water. DMSO served
as a negative control.

Determination of bioactivity of the Extract:
Mueller Hinton agar plates were prepared by the
manufacturer’s instruction 0.1 ml of each of the
prepared bacterial suspension for the test was
transferred to 3 plates for each organism to give a
triplicate for each concentration and organism. Five
wells were drilled in each agar plate. Three of the wells
were filled with the extract dilution and the other wells
were filled with penicilin and DMSO control
respectively. Three plates were made for each bacterial
organism and extract giving a triplicate reading for
each microorganism and extract. The plates were
labeled on the underside and incubated at 37°C for
between 24 to 48 hours and the zones of inhibition
measured in millimeters with the aid of a ruler.

Table 1: Antimicrobial activity (Mean Zone of Inhibition

+ S.E.) of Senna didymobotrya leaves Crude extract
Plant extract Mean

Microorganisms +SE Penicillin
E. coli 18.33+0.882 44.00%0.577
S. aureus 11.00 £ 0.577 30.33% 0.333
E. aerogenes 10.33% 0.577 39.00£0.000
B. cereus 14.33 £0.333 18.33%0.333
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Figure 1: Inhibition of Plant extract and Penicillin
(Positive Control) on Bacterial Strains
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From study results obtained (Table 1), the
plant leaves water extract was found to inhibit all the
selected nosocomially infectious bacterial organisms
with Escherichia coli being the most inhibited
microorganism (Fig. 1), followed by Bacillus cerreus,
Staphylococcus aureus and Enterobacter aerogenes. The
negative control (DMSO) did not show any zones of
inhibition while the positive control (penicillin)
inhibited the growth of all the organisms it was tested
against. The comparison of the zones of inhibition
among the microorganisms showed that there was
significant difference between the zones of inhibition

(p=0.05).

The inhibition of the plant extracts against the
used microorganisms is noteworthy since they have
been found to be among the commonly isolated
bacterial organisms in nosocomial infections, which
include surgical site infections (SSls), urinary tract
infections (UTIs), pneumonias and blood stream
infections. Escherichia coli is the most abundantly
isolated in SSIs and UTIs [25&26]. Escherichia coli has
shifted from the easily treatable strains to highly
complicated and strongly resistant strains [27]. This
trend has created the need for new therapeutic
compounds to curb the menace. The inhibition of
Bacillus cereus by the plant extracts is noteworthy since
the bacterium has been known to cause respiratory
tract infections and blood stream infections among
immune-compromised patients [28]. According to the
study conducted by Lequin et al., [29], Bacillus cereus is
a potential causative agent of severe late onset
hemorrhagic meningoencephalitis in preterm infants.

Enterobacter aerogenes is major causative
agent of a wide variety of nosocomial infections viz,
pneumonia, urinary tract infections, meningitis, wound
infections and intravascular and prosthetic devices
infections [30-32]. The inhibition of the plant against the
bacterial therefore demonstrates that the plant’s water
extract could be used in the treatment against these
infections. Staphylococcus aureus is a major nosocomial
pathogen in the world. The cases of nosocomial
infections by the bacterium in US health facilities
increased from 2.4% in 1975 to 29% in 1991 a tread which
was also coupled with increased drug resistance by the
microorganism [33]. Recent data indicate a 260%
increase in nosocomial infections caused by S. aureus
from 1990 through 1997 in health facilities which
participated in the International Network for the Study
and Prevention of Emerging Antimicrobial Resistance

(INSPEAR)[34,35]-

The results obtained in this study are in
conformity with those obtained by Ngule et al., [36], in
which the plant leaves were found to inhibit the
growth Bacillus cereus 19.00£0.258, Escherichia coli
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12.17£0.477 and Enterobacter derogenes 10.33%0.615.
The data also correlates with that recorded by Nyaberi
et al., [36], in which the stem charcoal of the plant
inhibited the growth of E. coli (15.3%0.6). The
antibacterial activity of the plant could be associated to
the wide variety of phytochemicals found in the plant’s
water extract Anthoney [37]. According to this study
the aqueous extract was found to contain tannins,
saponins, terpenoids, flavonoids and alkaloids. The
present study is however different and in contrast with
previous studies which discredited the use of water as
good solvent in the extraction of active compounds
from plants [38-40]. In this study therefore we affirm
the use of traditional method of extraction by using
decoction method to extract plant active compounds.

Plant extracts have been found to act against
microorganisms by interfering with peptidoglycan
bacterial cell wall synthesis [41]. They may also inhibit
protein synthesis, interfere with nucleic acid synthesis,
breaking the peptide bonds, preventing the utilization
of available nutrients, lysis of microbial cells and acting
as chelating agents inhibiting metabolic pathway [42].

CONCLUSION

The antibacterial activity of the plant against
the selected microorganisms is remarkable since the
microorganisms have been found to be major causative
agents of nosocomial infections. However, additional
work needs to be done to isolate the active
compounds and to determine their structural
elucidation. Formulations of aseptic solutions also need
to be done.

Figure: Sample Photographs of the zones of inhibition
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