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ABSTRACT

Typhoid fever, an enteric disease caused by Salnonella q,phi, plays an important role of global health

matter, contributing to the economic encumbrance in most developed countries. Even more, antibiotic
resistance has ensued in Salmonella entericainfection. These health problems have proposed a broad
strugglc towards morc study for ncw source of antimicrobial products cspccially ftom medicinal plants due
to more profitable. This study reviews medicinal plants related to the typhoid fever and their mechanisms of
antimicrobial action. The investigation for this review were established via the databas€s PubMed, Google
Scholar, online Science Direct, Science and Technology Index. Practically 26 medicinal plants from 23

families used for typhoid fever in worldwide countries were reported. Most of them are originated from
African continent, Pakistan and India. Antisalmonella activir)* was mostly idcntified by in vitro (MIC and
MBC). Generally, the chemical compounds contained in the plants are alkaloid, flavonoid, saponin, tannin,
phenols, glycosides, steroid and terpenoid. Their mechanisms of actions are mediation of solute transport
inhibition in membranes, affecting the phospholipid membranes ofbacterial cell wall, inhibiting nucleic acid
s)"nthesis and inducing microbial cell membrane disruption. These results redound to the altemative and
complementory medication of typhoid fever.

Kcy+nrds: Typhoid Fevel Salmonella typhi, antimicrcbiat rcsistance, m€dicinal plants, amplementary and
alternalive medicine.

INTRODUCTION

Typhoid fever is a systemic illness caused by
Salmonella typhi, which included in *re Global Burden

of Disease 2010r. Antibiotic resistance has occurred
in Salmonella enterica infection. ar first (1980s) to rhe

classic first-line drugs from several different countries2.

Since 206 century transmission of S. rypil strains leading

r€sisknce to antimicrobialsr. Previous study reported
that multidrug-resistance (MDR) salmonella showed real

evidence ofhospital cost impacf. These health problems

have encouraged a worldwide endeavor against more
research for new provenience of antimicrobial materials
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especially from medicinal plants due to cheaper cost,

higher activity and minimal side effectss, This article
reviews medicinal plants related to the typhoid fever
therapy and and mechanisms of action against S.typhi.

The investigation for this review were established via
the databases PubMed, Google Scholar, online Science

Direct, Science and Technology Index. The document
relevant analyzed and included in the study.

Medicinal plants are traditional medicine vitality,
where approximately 44 percent of world population use

them mostly in developed countries6. The utilization of
medicinal plants in most developing countries as aprimary
effort for maintaining health has been considerably
monitored by UNESCO?. In addition, an extension trust

on the medicinal plants benefit in pharmacology industry
has been expanded to the extraction and widely traded as

drugs and chemotherapics8.
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Several drugs frequently use medicinal plants

to cxffict thcir actiw ingrcdicnts, likc in casc of
antibiotics. laxatives. blood thinners and anti-malarial
medicationse. Presently, data on the antimicrobial
activity of numerous plants. so far considered empirical,
have been scientifically proved, with the increasing

numbcr of rrports oil pathogcnic microorgar'isri'rs

resistant to antimicrobials. Active compounds derived
from plants may potentially control microbial growth in
various conditions and in the specific disease treatmente.

Medicinal plants can make a significant endowment to

'vVHO's progT'amme by the year 2000, tliai all peoples,

worldwide, will lead a sustainable socioeconomic
productive life'o. Trade in medicinal plants is evolving in
capacity and in exports. In South Africa, likewise, some

500 species are commercialized trade productsro.

Typhoid fever is caused by Salmonella typhi and

perennially be anevident public health issue in developing
countries mainly in sub-Saharan Africa 'r. The ordinary
antimicrobial drugs are becoming more unprepared to
the population in Africa due to increased expensesr2.

Cases of resistance to the currently used antibiotics have

been encourttered with S.typhi, especially for the thrce

first line antimicrobials (chloramphenicol, ampicillin
and co-trimoxazole)r3. Furthermore, chloramphenicol
has been withdrawn from the trading due to its side

effect in medullary toxicify ra.

MATERIALS AND METHOD

Nowadays, matching to the literature, many

researchers concentraie on finding plant-derived
medicinesro and search for therapeutic agents from
natural sources for the treatment of typhoid feversra

because medicinal plants had been reported to be safe

and without side effectr5. This review was conducted

iising systematic titeraftire search on the worldwide
medicinal plants for typhoid fever in the databases

PubMed, Google Scholar, online ScienceDirect, Science

and Technologv Index. and Portal Garuda. The search

keywords included "Salmonella Wphi", "Salmonella
fyphi, ry-phoid tbvei' and antimicrobial resist&nce",

"Medicinal plants for fyphoid fever", "anti-salmonella
activity of plants" etc.

RESULTS AND DISCUSSION

Anti-Salmonella of Worldwide Medicinal Plants

Populations worldwide have used traditional

medicine based on natural'r6. There is an enhancement

uiilizc of hc*al mcdicincs globally with trust that thcy

are always secure and without side effect because they

are from natural ingredientsrT.

Medicinal plants are mostly used in Africa, they are

Aloe trigonantha L.C. Leach, Crinum purpura.\cens,

Paulliniapinnata Linn, Cleistropholis patens Benth,

Emili a cotti nta, Cymbagogancitratus, C arica papa):a,

Zea mays, Telfariaoccidentalis, Cassia eucalyptu,s,

MangiJbraindica, Morindalucida, Ocimumgratissimunt,

Anthocleistavogelii, Anthocleistadjalonensis and

Cassia petersiana.Leaf latex of Aloe trigonantha

L.C. I"eachcontains aloesin and anthrone (stnrcturally

related to antraquinone), as well as Cassia petersia.na.

Previous study showed that the anthraquinones

affect the phospholipid membranes of bacterial cell
wall resulting in perturbations of the phospholipid

membranes of bacterial cell wallrs. Leaf extract of
Crinum purpurescens comprisesd-D -glucopyranoside
of sitosterol which are active against S.ry-phi and

Sparatyphi,B and classified as bactericidal agents (ratio

MBC/MIC 
= 

4)tn. The methanol extracts of the leaves

and stems of Pattliiniapinnata {,nncontaining (3p)-3-O-
(2'-Acetamido-2'-deoxy-0-D-glucopyranosyl) oleanolic
acid, demonstrated antibacterial activities against

S.typhi(MlC : 0.781-1.562 pg/ml) by inducing the

proliferation of leucocyte and lymphocytes in the body'e.

Saponin fraction of stem bark exhact of Cleistropholis
patens Benthwas active against S.typhi2o. Composite

of C.citratus leaves, C. papaya leaves, and Zea mays

silk had inhibitory activitv at 0"02 to 0.06 mg/ml while
composite of C.papaya roots, M.indica leaves, Citrus
Iimon fruit and C. citratus leaves had bacterial activity
at 0.06 to 0.25 mglml2r'22.In Ivory Coast, the flowers

of Thonningiasanguinea are used for the therapy of
salmonellosis, Recent studies haye sbown inhibition of
the multi drug resistant strain Sqlmonella enteritidisby
the crude aqueous extract of Thonningiasanguineu.The

secondary metabolites screening of the flowers extract
ofThonningiasanguinea have shown the existence

ofsaponins, quinons, polyphenols whicll are knc-rwn to

take possession of antibacterial activities23. Still from
Africa, Cassia eucalyptus, which is revealed by the

Nupes of Bida in Nigeria to be effective in typhoid fever
medication, conceives alkaloid, tannin and saponin2a.

The study of Telfairiaoccidentalis indicated the presence

of saponins, alkaloids, tannins, phenolics and denoted

an antibacterial activity on S.t,vphi 1@IC and MBC
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values of 5.0mgml)2t.Mangiferaindica (mango) leaves:r,

Cantel i a sinensis26, Anthocleista vogeli2T 28, Anthocleista
djalonen,si2L2e , Cassia petersianaia.3t , Morinda
Iucidar2, Ocimum gratissinumrlnve been reported for
inhibitory effect against S.nphi. C.petersian dconceives

alkaloids, flavonoids, cardiac glycosides, antraquinones,

anthocyanins, polyphcnols, triterpencs, stcroids,

saponins, tannins and phlobatannins, anthraquinones and
phlobatanninsrorr . P/eopeltispolylepis is a fem used in the

traditionalMexican medicine to treat typhoid fever Aerial
parts extracts of P?o/y/epr'.rshowed antibacterial activity
against both Cmnl-positive and ncgative bacterialThen,
the resident in Pakistan used several medicinal plants to

cure typhoid fever, they are Cappais decidua Edgew,

Ficuscarica Forssk. Syzlgiumcumini L., T,iziphusj uj uba

Mill Previous study notified that Capparis decidua,

Fiaurcdri..1, Syzltgiumcumini, d\d Ziziphusjujubd l}D.d

potent antibacterial agent against E. coli, S. nphi, ar'd

P. aeruginosa which comprising respectable quantity of
tannins, ff avonoids. steroids. alkaloids. and saponins34-

Root extract ofBaptisiatinctoiahas been established to
bepotent medicine for typhoid featments5. From lndia,
medicinal plants reported effective for typhoid fever
wercFagoniacrcticaand Ocimum basil icumr6.31 .

A total of 26 different worldwide medicinal plants

belonging to the 23 families were reported for typhoid
fever. Mostofthem are originated from African continent,
India and Pakistan. The parts of medicinal plants used

as antisalmonellaare leaves, barks, roots,flowers, fruits,
seeds and aerial pans.Antisalmonella activity is mostly
identified by in vitro (MIC and MBC). Generally, the

chemical compounds contained in the plants are alkaloid,
fiavonoid, saponin, tannin, phenols, glycosides, steroid

and terpenoid; and also in narrow count are oleanolic
acid, oleic acid, eicosyl ester, linoleic acid and eugenol.

Several Natural Chemical Compounds of Medicinal
Planls and Their Probable Mechanism ofAntimicrobial
Action.

The mechanism ofaction by which some medicinal
plants exerttheir antibacterial is uotwell studiedr3. MaDy

mechanisms of antimicrobial action of phytochemicals
have been argued by different researchers, contended that
phytochemicals may act by impeding microbial growth,

leading cellular membrane disturbances, disruption
certain microbial metabolic processes, modulation of
signal transduction or gene expression pathwaysr8. This
study reviews probable mechanism ofaction ofchemical

compound contained in medicinal plants. Saponins

might confcr by rcvamping thc pcrmcability of ccll
walls and consequently exert toxicity on all organized

tissues and by integrating with cell membranes to

obtain cell morphologr changes leading to cell lysisror?.

Polyphenols such as gallic acids act possibly by binding
to bactcrial dihydrofolatcrcductasc cnzyncs, inducing

topoisomerase IVenzyme'mediated DNA cleavage and

bacterial growthstasis, mediation of solute transport

inhibition in membranes and affect the phospholipid

membranes of bacterial cell wal|3.33. The antimicrobial
propcrtics of atkaloids pmbably occur by lnhibiting
nucleic acid synthesis, the type Il topoisomerase

enzymes and respiratory systemre.@.The antimicrobial

effect of tannins have been demonstruted to bind cell
walls of ruminal bacteria, thereby inducing bacterial
stasis and prolease activity, lnducilg topoisonrerase

lVenzyme-mediated DNA cleavage and inhibition
of oxidative phosphorylationro.rrrr. Flavonoids are

synthesized by planls in rqsponse to microbial infection.

Their antimicrobial activity is probably due to their
potential to form complexes with entracellular and

soluble proteins as well as the complexation with
bacterial cell walls, thereby inducing microbial cell
memhrane disruptionsrorT.

CONCLUSION

The results of the present review showed that 26

worldwide medicinal plants belonging to 23 families
have been reported as antimicrobial for typhoid fever
There were five chemical compound explained their
mechanism of action. These results redound to the

altemative and complementarv medication of typhoid
fever and drug discovering of antisalmonella from

worldwide medicinal planls. Fufther resesrch is greatly

necessary for characterization ofchemical compound or
secondary metabolite product of these medicinal plants

and investigation their mechanism ofaction.
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