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INTRODUCTION

Micro-organisms have untoward effects on the quality

agent
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Abstract

For the purpose of avoiding the emergence of untreatable bacterial
infections, the search for novel antimicrobial agents from plant sources to
combat pathogens has become crucial. This paper reviews the molecular
potentials of Chikadoma as a bacteriocidal agent. The documented
phytochemical investigations of this versatile medicinal shrub widely
cultivated in Nigeria essentially as anornamental plant, have revealed the
isolation of pharmacologically active components including stigmastene
3,6-dione, tetrahydroxy flavones-3a- rhamnoside, ursolic acid, and ellagic
acid which is phenolic acid. Previous studies indicate that Chikadoma
possessesvarieties of pharmacological activities such as antimicrobial,
antiemetic, antipyretic, antioxidant and anti-inflammatory properties. This
review becomes pertinent as reports have shown that currently despite one-
quarter to one-half of pharmaceuticals in the United States of America
originating from higher-plants, very few are used as antimicrobials, relying
more on bacterial and fungal sources, stating bluntly that since the advent
of antibiotics in the 1950s, there has been virtually nonexistence of the use
of plant derivativesas antimicrobials; hence the need to explore the
potentials of Chikadoma as bacteriocidal agent.

Keywords: Chikadoma, Lupinusarboreus, Phenolics and bacteriocidal agent,
Yellow bush

three antibiotics derived from microorganisms are

and safety of life. Synthetic chemicals are conventionally
used against these micro-organisms. In many cases, they
develop resistance to commonly used antimicrobial
agents. The plausible reason for this high resistance may
not be unconnected with worldwide and indiscriminate
application in the environment (Anyim et al., 2010;
Mukherjee et al., 2002). Also, these antimicrobial agents
sometimes cause immune suppression andan allergic
reaction. Despite tremendous research being carried out
for allergic and immune disorder, it still remains a disease
which can be “controlled” and not “treated”, since no
satisfactory remedy is available in the allopathic system
(Ram et al, 2012). Report has it that on the average

launched each year and the effective life span of any
antibiotic is limited (Cowan, 1999). Hence, there is great
interest worldwide for the use of an alternative system of
medicine. The search from medicinal plants for novel
antimicrobial agents to combat pathogens has become
crucial for curbing the emergence of untreatable bacterial
infections (Bandow et al., 2003; Pfaller et al., 1998).

Plants have made available an arsenal of chemicals to
withstand attack by microbial invasion (Martini et al.,
2004). The application of essential oils and plant extracts
therefore, are less damaging on the human health and
environment (Misra and Pavolvstathis, 1997; Isman,
2000).
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Figure 1. Chemical Structures of some major constituents of Chikadoma (Lupinusarboreus)in Nigeria location

Antimicrobial Agents

In its broadest sense, antimicrobial agents are known to
treat diseases by attacking microbes. These include
antibacterial, antifungal, antiprotozoal and antiviral drugs.
Chemotherapy  utilizes  selective  toxicity  and
biochemical differences that exist between
microorganisms and human beings to their advantage.
Though relative in most cases as it demands that the
concentration should be atatherapeutic dose and to
patient factors that can predispose individuals to
toxicity, selective toxicity possesses the ability to attack
or kill an invading microorganism without causing harm to
the host’s cell (Katzung, 2001). Antimicrobial agents can
be classified based on chemical structure, the spectrum
of activity, mechanism of action or degree of effect. For
the specific purpose of this review the classification
based on spectrum of activity will be emphasized
namely:

a. Bacteriostatics: These agents inhibit the reproduction
or the development of microorganisms, leaving the body
defensive system to destroy them. This implies that their
therapeutic effect is dependent on whether ornot the
body's immune system is intact. Bacteriostatic agents
include tetracyclines and chloramphenicol.

b. Bacteriocidals — Conversely, bacteriocidal antimi-
crobial agents destroy outrightly, the microorganisms.
These agents do not necessarily depend on the immune
system. Therefore, they are therapeutically effective even
with acompromised immune system. In both situations,
plasma bacteriostatic and bacteriocidal concentration
must be maintained until the micro-organism is killed by
the body defense mechanism and the bacteriocidal effect
respectively. However, this classification may seem loose
or simplistic recognizing that an agent which has
bacteriostatic activity against one organism can exert

bactericidal activity against another. Chloramphenicol for
example, fits into this explanation being bacteriostatic
against gram-negative rods but bacteriocidal against
other organisms such as S. pneumonia (Katzung, 2001;
Ohadoma, 2017).

Natural products with antimicrobial activity

Natural products and their derivatives represent
according to literature, more than 60% of the drugs in
chemical use, one quarter of which originating from
higher plants (Cragg et al, 1997). A wide variety of
secondary metabolites such as flavonoids, tannins,
alkaloids, terpenoids are rich in plants, which have been
found to have antimicrobial properties in vitro. This review
highlights some of them (Cowan, 1999) Medicago sativa,
Pimentadioica, Aloe barbadenesis, Aloe veramalussy-

Ivestris, Nerberis vulgaris, Ocimumbasilicum, piper
nigrum,  Echinaceaeangustifolia, = Panaxnotoginseng
(ginseng), Cannatis (Hemp), Anacardiuimpulsatilla

(cashew) Allium sativum (garlic) Camellia sinensis (green
tea), Allium cepa (onion) cassia angustifolia (senna). The
major class of compounds from plants with antimicrobial
tendencies is phenolics which include: Simple phenols,
phenolic acid, quinones flavonoids, flavones, flavonols,
tannins coumarins (Cowan, 1999; Okwu, 2006). Other
classes include: terpenoids, essential oil, alkaloids,
lectins, polypeptides and polyacetylenes..

Chikadoma
Origin and sources

Chikadoma is commonly planted as an ornamental plant
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in Nigeria where it derived its name after a lead
researcher Dr. Chika Ohadoma, who extensively
pioneered work on the novelty study of the pharmaco-
logical utility (Ohadoma, 2018). The English name of
Chikadoma is “Yellow bush”; in the USA (Northern
California) it is called “Coastal bush” while the
taxonomical classification of the Genus and species are
Lupinus and arboreus respectively (Pickart and Miller,
1998; Pliny, 2009). Chikadoma is native to California
USA and during the early to mid-1900s it was introduced
to many dune systems as a sand stabilizer. In Nigeria the
motive was different as the spread of Chikadoma is
attributed to aquest for aesthetic garden and
environmental beauty where it serves as anornamental
flower.Other species of the genus, varieties and forms
which contain useful substances in the quantitative
contents as well as in their qualitative structures include
L. angustifolius known as “narrow-leaf lupine”. L. albus is
referred to as “white lupine”. This particular species is
reputed for the quantity of methionine present in the seed
within the limits from 177 to 320mg per 100g representing
0.4 — 0.7% in protein (Kurlovich et al., 1980). L. mutabilis
is known as “Andean pearl lupine”. L. mutabilis sweet
which are the low alkaloid forms of the species is
available by removal of alkaloids via means of soaking
and cooking. Another species is L. luteus simply known
as “yellow lupine”, while L.Chamissionis is called “blue
bush lupine”. L. Polyphyllus is known as “multifoliate or
Washington lupine” (Kurlovich et al., 1980).

Phytochemistry

Chikadoma has a plethora of phytochemicals which vary
according to the source and geographical origin. Among
the phytochemicals include flavonoids, saponins,
glycosides, terpenoids, steroids, resins, proteins,
reducing sugar and alkaloids. It is noteworthy to
emphasis that quinolizidine alkaloids which are
considered Chemotaxonomical markers of the plant
genus, irrespective of origin have constantly been
present (Ohadoma, 2018). Reported evidence has shown
that flavonol glycosides (tetrahydroxy flavones - 3o-
rhamnoside), stigmast steroids (stigmastene 3,6-dione),
triterpene hydroxyl acid (ursolic acid) and phenolic
compounds (ellagic acid) have been isolated from
Chikadoma (Ohadoma, 2018).

Potential as bacteriocidal and concluding remarks

The pharmacological studies and documentation of
Chikadom hitherto are relatively scarce (Lough, 1992;
Ohadoma, 2018). Among the  findings of
available scientific investigations and documenta-
tions on Chikadoma is the antimicrobial activity. The
crude methanol leaf extract, ethylacetate, n-hexane and

methanol fractions of Chikadoma have been shown to
exert activity against Clinical isolates of Gram-positive
and Gram-negative bacteria (Ohadoma et al., 2014). A lot
more still needs to be explored and utilized, hence this
review attempts to probe the potential status of the
degree of antibacterial effect — whether bacteriocidal or
otherwise bacteriostatic. The Gram-positive and Gram-
negative bacteria are responsible for a lot of the multi-
drug resistant infections in Nigeria (Kesah et al., 2003),
asymptomatic genital and urinary tract infections, otitis
media including wound infections caused by
Pseudomonasaeruginosa (Onyeka et al.,1995) and
Salmonella (Akinyemi et al., 2000) and Staphylococcus
aureus (Akerele et al., 2002), upper respiratory tract
infections, and osteomyelitis prevalent in children caused
by Bacillus and Streptococcus, species (Onuba,1992).
According to Arshad (2007), the main molecular
compounds with antimicrobial activity are phenols, and
phenols and phenolic compounds had been extensively
used in disinfection and remain the standard with which
other bacteriocides are compared(Okwu,2006). In the
isolation of the active constituents from ethylacetate
fraction of Chikadoma leaf, phenolic acid was identified
(Ohadoma and Osuala, 2016) and agreed with physical
data (Perez et al., 1990); and did not turn red or pink
under influence of light suggesting its purity (Hicks, 1971;
Kar, 2007), Phenolics such as tetrahydroxy flavones -3a-
rhamnoside which is a flavonol glycoside, flavonoids and
tannins have been found in Chikadoma leaves (Ohadoma
and Osuala, 2016; Ohadoma, 2018). The mechanism of
action thought to be implicated for phenolic toxicity to
microorganisms include: (i). enzyme inhibition by the
oxidized compounds, possibly through reaction with
sulfhydryl groups, and/or. (ii).through more nonspecific
interactions with the protein.

Flavonoids are hydroxylatedphenolics. They occur as
Cs-C3 unit linked to an aromatic ring; and are known to be
synthesized by plants in response to microbial infection.It
should not be absurd that they have been found invitro to
be effective antimicrobial substances against a wide
groups of microorganisms. The mechanism of action
probably is due to their ability to complex with extra cellar
and soluble proteins and to complex with bacterial
cellwalls.

CONCLUSION

This review agree that with the reported antimicrobial
activity and the phytochemical constituents of leaf extract
and fractions of Chikadoma, the molecular potential as
bacteriocidal agent may be utilized to encourage the use
of plant derivatives as antimicrobials.
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