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Rubiaceae-a review

Katyavani Dutta Choudhury®, Manabendra Dutta Ehuudl'rur:-_ : _
Ethnabotiny & Medicinal plant research laborsiory, Departmvent of Life Science and Bioinfarmatics,
Asaam University, Sikchar, TR30L .

Abstraci

The Rubiaceae is the largest and mosi popularly kpown woody plant family in the wet 1nl:|r1|m and
subtropics. 1t containg approximately 13,200 species in 640 genera, some af the species ha.w_ng ethmo
medicinal significance and reported Lo possess a wide range of medicinal practices. Some of the |mpn.ﬂar1l
genera belonging to the family are Coffea Rubis, Cinchons, Uncaria Gardenia, Hedvous. Marind,
Miragma, (Haendandia frora, eic, having used by traditional peoples in curing various diseazes and
reporied 10 be used ns antimicrobials, antboxidands, antifeedants, analgesics. antivenomaus and also found
1o plny roles in hepatoprotection and activity against tumour Frmation. :

The review paper deals with the present status of the family Rubiaccas being used as antifungals and
antiplasmoidals and the chemical eonstituents Investipated till date showing bioactive principles agains:
various pathogenic fungi and protozoan. Litermture survey reveals that only 35 plants have been
investigated to possess andifungal properibes and 22 bave been reported 1 be used @s antiplasmoidals out of

a0 peners of Hubiscese,

Kevwards: Rubincese, antifungal, antiplasmoidal, protpzoan

Albough Fubiaceas are found on in every major region
of the warld except for continemal Antarctica, diversty
i highest in the humid tropics (Davis ef of 2009 The
Rubipcens is one of the five largest plord Families.
According o the World Rubiaceas checklist, 860 pencra
and 13,200 species have been recognised (Davis &f af
20491 A largs number of members belonging te the
Eamily are ethno medicinally important and &lse reporied
1o have a wide variety of biological activities such as
antimicrobial. antimalrrial, hepatoproteciive,
antiexidanl, and o many oiher intercsiing biobogical
sciivilies. Investigalions hove been carmried ol o0
varsous  members  of this  family  seganding  thedr
antimicrobial activitles and found to be active against
large number of pathogenic microarganisms. Some of
the imporam geners of this family are Clackoma,
Coffea, Ravidls, feors, Borrerla, Gardenin, Morinda,
Miragyna, Uncaria, Mustaenda, Nawclea, Pochoria,
Rubia, e which have been repored o possess
anlimicrobial properties  and  their  sthnomedicinal
practices are well doaumented.

Cirehong or quinine bark is one of the rinforest’s mest
farmous plants. and most importand discoveries. Owl of
ghoul 40 species o plans of Clacheas Lhe most
imporant &e O aficinaly, O succirebeo, Coalizaya
and © Jeageriang, The alkaloids sliamead from the bark
gstrncts of Ciachong sp w=med for curing malario, hove @
long historical backpround. By 1820, researchers were
able o solste quinine from the bark, This led g ol
commercinl  prloctben of  quinare  sleing 1B2T.
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Quinine was the principal remedy for malaria until
World War [, Soon thereafter pharmacologisis created a
successfal synihetse drug, chlorequining, However, from
the 19605 om, resistanes of the malaral parasite to
chloroquining, the synthetic drug hes broughs sbout a
need for quinine once again in preventing and treating
maolarin. Cinchonn in 2 highly processed form, along
with quinime and quinldine, ars commonly wsed in drug
therapies for heart disease (Substances & Homeopatic
Bemedics, Homeevision, infoj@hemenvision.org), The
concendrations of quining alkaloids in the hark exiracis
of & officinalis, O ealizawe, O, ledgeriong and O
succirabeg are |V5-1006%, 4%, 4.13% ard 0LB2-1.3 7%
respectively  and  their  antimalanial  eclions  are
concentration &nd speches dependant {Kanjilal M5,
Two new alkaloids, myricnidiee and  myfosmide
obtained  from  Lwiomeurom mwfars Showed  a
significant ariimalarial activity agaknst  Plassodiam
Sendciparrn (Phom ed af 2008).

Some importund Phytechemicals oblained from Caffea
probica and O robusia such a5 caffeine, organic acids,
pherols ond oromatic compounds are reporied 1o hove
nndimicrshaal aclivity, Coffeine reduces e griwth rale
of some fungus by inhibiling the production of ihelr
charscteristic mycataxing {Buchaman & al 1983,

Morinda rirctorin i3 widely distributed  throughou
Southcust Asia, commerctally kpown as Munsa, is
indigenous 1w wogical countries and 15 considered ns an
imporiant felklore medicing, In the Fsditionad sysrem ol
medicing, |leaves and rools are used Bs osiringont,
degbatrend, emmengogue and o relive pain in the gout
(Enmareson & Saravanan 20093, 1t has Been n_-.p-_'urled I
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Table 13- Ardi Fungal saivithes of some planis belonging b Rubieosse
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have & broad range of therapeutic and nutritional valuss
(Levand & Larson 197%).There is a greater demand for
Fruit exiract of Marinda in treatment for anilhwiiis, cancer,
gasiric ulcer and other heart discase (Nurayanasamy ef
f, 2006} The major camponents have been Wdengifisd in
the plant which includes octoanic acid, potsssium,
vitamin C, terpendids, scopoletin, Mlavonesgiveosides,
limealescacid, anthraguinenes, mosindone, rubiadin and
alizanin (Moorthy & Reddy 15970: Singh & Tiwari 1976;
Dhsduku et @f 2007,

[xora coceinea have been used in the Ayurvedic SyEhem
of medicine for & variely of ailmems: leaves in
dimthoen; roots  in  hiccough, Fever, sores.
chromiculcersand skin diseases; flowers in catarrhal
bremehitis and dysentery (Sivarajan 1941).

Randia spinosa commonly keown & “Mainphal® have
been documented 10 possess medicinal properties in
ethno botankcal surveys conducted by ethmo botandss
nnd in iraditional systems of medicine such as Avurveda
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(Chopra et af 1956). As per Ayurvedic claim, Mainghal
is bitter, aphrodisinc, emetic, anfipyretic, carminative,
alexiteric and cures  abscesses, uleers,  dlarrhoes,
dysentery, inflammations, mmoes, skin-diseases, pikes
el &nd wsed us nsect repellent (The Wealih of Indss,
1949%, Madkarnd, 1954; Gustafsson &Persson 3002).

There are about 35 species of planis belonging e the
genus Mauclea, including & offfcianlis, & Istffolie and
N diderrichhii, which are ed in folk medicine. Their
extracts have been reponed o exhibit antimicrobial and
anfiparasivic activities (Lamidi of of 1996} Nosclea
afficimalis, o tmaditional Chinsse Herb, Is widely used 1o
cure colds, pink eve, and other pilments (Editorial
Commintes of Chinese Herbs 1999), Severad indole
alkataids like nauclensring, spimethaxynaucleacring, ¢ic
have been isolated from this plam are reported 10 exhibit
amiimalarial properties (He er of 2005), Report reveals
thai & palfide is used as fonic (Burkill 1935,

Antifungal and Antipratozos] Activities of Rubiscess

An antimicrobial is & substance that kills or inhibits the
prowth of micfoorgandems such as bacteria, fungi or
protozean (Mersiam-Websier Onding Dictionary 2004,
Antimicrobial dnsgs either kill microbes or prevent the
prowth of microbes. A wide range of chemicel and
nalural compounds e wsed o8 Endimicrobials,
Traditionnl healers |t|rbg have wed |;|||u115 to prevenl os
cure infectious diseasss, Many al Ihese plomts have been
investigaled sciemtifically for antmicrobial activity and
b large number of plam products have been shawn o

Figure 1: Structure of seame
Phyloconstitsznts isalaied from
leaves of Rawdio gpimasg

Galarside

Scandoside meshyl ester

inkibit the growth of paibogenkc microorganisms A
number of these agents appear o have structares and
mdes of action that are distmct from those of lhe
mnfibiotics in current use, sugpesting ik crogs-
resiglance with agents already in use moy be minimal.
Within the recem years, Infeclions have incrensesd 10 o
preat exteni and amiFbiotics resistance becomes an ever-
incresing therapeutic problem [ Austin er of 1999,

Fungal patbogens are becoming much more prevalent in
sysiemic infections [n Immune compromised patiens
populations |ke transplant patiems, AIDS sufferers,
cancer patienss (San & Calderone, 2008 The most
comman  pathogenic  spocies of  Aspergilius  are
Aspergiltus  fumigatus  and  Aspergifius  favus.
Aspergilius flvws produces aflatoxin which i3 both a
woin and & carcinogen. Aspergiliud Aemipatus and
Aspergillus  clavaius  can  cause  allergic  disense,
Agpergillesis s the group of disesses caused hy
Aspergiitis. The symptoms include fever, cough, chest
pain ar breathlessness. Usually, only paticnts with
wiakened immure sysiems or with olher lung conditions
are susceptible (San & Calderone 2008; dEnfert & Hube
2007, Machids & Gomi 2000), Candidingis 13 by far the
mest commen Wpe of yeast infection, There are mooe
than 10 species of Candida, the most comenan being
Candlida albicanr. These langi live on all surfaces of
human bodees:  Under  cerlain  conditions,  their
overgrowlh cause infections, particularly vaginal tract
i"t.:mhm‘ theust intection of tissues of the aral caviiv,
akim ol diaper rash, and nnil bed infections (e Medicine
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Figure 2: Struciure ol some Phyto constinsents isolated from bark Cinchong g

Healih 20113

Hlasmadium sp. are protozoan parasites respansible for
malaria, an illness killing about 1-2 million people per
year (WHO 2005). It is estimated that 6% of P
falciparum around the wordd presents with mona or
multiresistant drug profile (Khan er of 20041 The Warkl
Health Chrganization estimates that there are hetween
306 end 300 million mew casss of malaria wrrlclwide,
cvery year, mastly in Africa. Asia, South Pacific Jalands
and South America, which causes. at lemst, 3 million
deaibs (Hegeenbowgen e of 20031 The very  high
prevabence of this disease ond the resisiance ol parasites
lo chenap ircaiments have led o the search for ew
andimalurial compounds, particularly i planis wsed in
tradifional medicine, o5 o source of new leds wiith new
mechamizm of action (Bero &f af 2000,

Leishmaniasis is a tropical  disease  causcd by
Trypanosamatidoe of the Lelvhmanis genus sprend in
Africa, Asia, Europe, Morth and South America, with an
estimated 12 million people infected worldwids (e pet!
www. who.inl'zoonoses/discases | eishmaniasisfens),
Culaneous lzishmandasis affects the skin and mucis
membranes. Systemic or visceral leishmankasis affects
the cniie body damaging the immune sysem by
decreasing the aumbers of lymphocytes (Jeranimo er af
HOT)

The genera of Rublaceas on wihich ardifungal screening
have been conducted tll date are Agoihizgnifemwm
(Deborah ef af 2006}, Aliberria (Viviane et af, 2008),
Batkysa {Alexandros, 2007), Boereria LAl er af, 194935,
Berkara (Jayasinghe, 2000, Breonadia {Salome, M9y

Figure 3: Structure of indole slkaloids iselated vam ihe
stems ol Mawclea officinalis

Camtfle (Fayasinghe, 2000 L Coffea (Duchanan e o,
|983), Diplogpora (Mia er af, 20071, Disdia (Ojo er al,
010, Fadogia (Toresa et of, 2000, Gordewia {Lenono
el al, 2009, Crarcalaguvia (Faime e al, 2000). Genipd
{Dpeda, 1966}, Guemards (Plalippine Medicinal Flands),
Halding {Jayasinghe, 2001Y, Hedvoriv (ALL o of L 1995),
Hydrophyrum  (Prackayasitikul e of, 2008},
Hhvmenadicivon (Kariba, 2002), frora (Annapurng ef o,
20031, Mirrgcarpas (Ghaguidi e of. 2005), Morinds
(Joymiinghe, F010), Mussoerds (layasinghe. 2001}
neanawclen [Verma BLK. 2007}, Palicawres {Selte of af.
2004, Phydlanrhics, Prisnemtoneris (Kanokenedhakul o
al, W05 Poichatrig  (Javasinghe, 20003, Rowdia
(Custalsson & Perszon, 20021, Rubia [Sabrina ef of
2005), Soprosmr {luyasinghe, M), Farenmy (MNishani
ef af, J02Y, Lncaria | Milata, 2008} and Wemalanoic
(Juyasinghe, 20011

Tl plants of Rubiaceas on which antiprozcal activiiies
have been reporied are Aidia (Bradecs er al, 200,
Borfyera (Costa DAM, 18851, Cinchama (Kanjilal, 2005),
Capieiona (Estevez of of, 2007, Coffea (Revista da
Floma Medicinal, Nov. 1942), Comrerfa {Revista de Flora
Medicinal, July 1945}, Miracarpus (Fabei e o, 2009),
Myriomuron (Pham er of, 2008). Fadogia (Tarssa of af,
20100, Meingia (Jude et o, Z009), Nauclea (Jingyong e
al, 20081, Pagonwea (Roumyn e af, 2007) Pevetia
(Blacle o al, 2018), Poreranclia (Mbatchia er ai. 20063
frizmaromeris {Kanokmedhokul e af 2005). Randia
(Custafsson &Perssan, 20021, Kewmipia (Revista de Florg
Medicinal. July 143 Urophnilem Sobicea L owmys e
arf, My Sefimanriopieton (Jean of of, MO Freriia
(Estevesa ef of, 2007) and Warssewio=in 1EdLewern oy
2007

Some recent publicntiois hove shed subsiatial light um
the ami-microbinl activities ol some usgiul megdicing
plants of this lumily Rubiocese, Mant s like roe,
steny, bark, leal er whobe plant in cose ol unmall herbes gre
powdered ol exiracied  with various solvenis like
peitolewn cther, ethyl sceiate, methanol, clhanol. eig
and their antimicrobial sctivities were found o ngainzi
varkouws pathopenic sirains of fungs {Joynsinghe, J001:
Algia, 1966; Annapurmn et al, 003, Verma, B007:
Koriba, 202) The method cmployed by mos of the
workers for ant lungal investigations is modificalion of
Filker Paper Disc Diffusion Method {Vincent & Vineen
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Tahle 2: Anti-prodozonl sctivities ol some plants belenging 10 Rubioceae

“Flanis Paris wed Active against Prodozos Melerenee
Ardaa racemssa (Caw, ) Taveng Lomass Flaamioalum fmlciparnm Bradacs ef . TUIE
Herthyra cspikesa (50 19l ) Hook i Baks Plazmodtium firkciparnm Conla DAM, lﬂﬂf-
Capirona decorhicans Spruce Leiskmreaia ap Esteves o ai 2IH17
Cenchan colvtipa Wedl, Bwks Plasmadae fmlciparum Costa DAM, 1BES.
Canchan mecrirsbeg Yahl Awks FPlaamadiess Sicimarnm Khame C.F . 2007
Ceaffen arabira L Ligves and seeds Plaswaium friciperum Rivises dn Flora Medicinal,
My 1042
Comirrag hazanara {F8cg | Sebum Flapmodieem Sicipmrum ﬁ:“ﬁd-d; Florz Medicinal,
¥
Mainraa orimeia (AR G Leal Masmadinm bergher Jwde ot af, 1009
ireriia Appalenca Benth SiEm Larphimanie SaEOHERIE Esbevizn o af, 2T
Mirracarprs figifus {Roem. & Schult)  Acnsd pais L tshumanio g Fabes & ar, FO0Y
K. Sohiim
Mprinmaron malans Van Lemvs Flasweedium felciparem Pham o ai, 2008
Mavefes officinglis (Meere) Piisd Siem Piermrocdinm falesparaey Jingyvang e af, 2008
Pagemen guiamensis Aubl SEm Plarwodium feloinares Roasnyn o af, 2007
Preeria cransipes K. Schum Leaves TrpanoRima crizl, and Blade er o, 20
Trypanosoma bracer
e iphean i bfnm
Flarmodium felriparmm
Forserandia cladantba [ Schem, ) Leaves Pliraradium frleaparum bbaichia e af, 2006
ey
Prismatomeris fragrans ET. Geddes Rarols arul <hesnd Plirmrdium firkodoarum Kanckmedhakul & af, 2005
Renalia spimnge { Thunh ) Poir Siems Plarrodimm fleiparumm Tandem araf, 199
Liirbsrigaia 5p
Aemifi ferrapimea A 51, Hi Barks Plarmudam falojarurm fevisia de Flom Medscmal,
July T545
Sabicew villose (Willd |} Room. & Aurial parts Plampeisos faleiparum Floumrya et ai, 2007
Skl
Warscewicaie cordaia {5 pruce ik Siem L iAAOTeAT AL OE RELT Esteveza ef af, 20T
Scham

[944). Valses of Minimum Inhibitory Concentratson
alse have been reponted by some workers by using
several methods like Serind Diluticn Technigue (Hufford
ef 2f 1975 Al er of 199%), Antimalarial evaluations
have been conducted wsing modification of the reporied
method (Trager & Jensen 1976) on animal moded and IC
S0 wabues also have besn reporied in mest of the
research papers (Sun ef of 2008; Rowmya ef of 2007,
Pham et a 2008; Jingvoeng ¢ af 2008

Table | and Table 2 repreaent some of the important
medicinal plamis of the fu.ntily Hubiaceas and thesr
reparted  anlifingal  and  amtiprotbzoal | activities
respectively agninst some specific funpgal pathogensc
strains and proiozoans,

Discmssion

Anti=rnicrobiad properies of several plands have been
investigated as alernatives with low towicity for the
prevention and treatment of infectious discases. Almost
all the plants mentioned above are multi resistant agains
a number of fumgal pathogens and prodozoans and may
have the potentiality for broad range of clinicol
praclices.

Rubisceae i3 a family of Aowering planis which posiess
@' large colleciion of medicinal ptamis, Lijeraliore survey
reveals (hat research works on anti fungal activity have
been conducted on only 33 genera of Rubiaceae ol of
&6 genera, Most of the plands wnider mvesiigation have
shown significant acuvity againgl multiple pathogenic
micreorganisms, Avallable data regarding the z2one ol
inhihitions indicate that the Tungal patbogens whose

activities have been inhibited most by the plant
sooondasy metabolites present in crnsde extracts are
Carndida albivans, Asperiilfus niger and Secoharomyces
cereviniae. Maximum inhibitions have been shserved in
cage of dichloromelhane extract oblained rom bark of
HMaldiey covd(ifodia executing 23 mm zone dinmeser
against Saccharoonyces cerevisize, In all the research
papers sfudied. zore of inhibition of the plom extraces
against fungal inoculums have been compared with the
zome of inhibition executed by the standand antiblotics 10
find put iheir level of significance, Anti protozeal
activity studica have been carrbed oul against differem
pathogenic. stroins of PMlarmodivs,  Leishremia  and
Trpanesoma The sctivity of various plant extracts
against the above mentioned fungnl  straing  and
profozoans cleasly indicaes the presence of potent
bioactive principles i these crude extracis which might
be very uselul as antimicrobiol, Alkaloids with active
antimalarial and antifungal principles have been isolaed
and well documented with their structural elucidations in
case of varkpus species of Clachomg aificinalis, ©
myccirubra, C Calisaye, © ledperiama, Nemclea
officinglis,  Rondla  spinsss,  Randip  dumicrariet
Mitraguna speciosn. Mitragena  fubaulosa, Mitraging
cilile, Mitragyna  parvifolia,  Myriomuron  Autans,
[lmoaria 5o, eic.

Now-g-days there is 8 worldwide movement tawards
finding out chemicol constituents from varlous plant
sources and the bioactivity studies of the novel drags
isolsted. As sigmlicant anfi microbinl netivities have
been displayed by some of the members of the family
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Rubigceme, they meed special attention by researchers for
1zolsling their chemical backgrounds and therr relaled
biokogical applications.

Dhring the  pat decades, the number of drugs
condistently effective for the restment and prophy laxis
of malarin [nfection has decreased as a result of the
progresive  emergence  of  Plasmodium  falciparum
resistance 1o chloroquine, pyrmethamine-sulfadoxine,
and quinine, Among some of the. major antimalarial
drugs, most of them belonging to the quinoline group,
crogs  resistance have been described, particelardy
berween chlomquine and guinine (Chonsuphajaiiddhi
1981), One possible way to face this situstion is to use
combinations of antimalarial drugs like quinine
tetracyclines {Cowedl 1973) which are now insressingly
applied in multi resistant areas,

As antifungal activity screenings have been periormexd
ot anly 33 genera and antiprotozoal on 2 generz of
Rubiacese oul of 660 genera, data from a large number
of genera are lacking in this field. Anention should be
paid by the warkers to camy oul extensive research on
those genern which may enrich the area of medicinal
chemistry by providing valuable drugs with beter
cfficacy. Attention should also be paid  fior
implemeniation of proper proteclion strategies 1o
corgerve all these valusble medicinal plams in nature
and their proper wlilissiion i the Geld of medical
sclences.

Concluzion

Thirty-five genera belonging to the family Rubisceae
o of 660 genera have been recorded s show and
fungal properties and 22 genera have been documented
to show amli proweoal activitles, Extensive studies
should be camried ow on [salation and characterization of
pure chemical constituents from these plants and their
successful - clinkcal  spplicstion in curing  various
infeclious disssses,
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