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Medicinal Plants of Acanthaceae Family

o ABSTRACT -

Acanthaceae are among the most taxonomically diverse, geographically widespread, and
morphologically and ecologically variable lineages of flowering plants. Most modern workers
have estimated more than 4000 species and potentially more than 5000 species worldwide,
thus placing Acanthaceae among the 12 or so most diverse families of angiosperms.

~@| » Thisdiversity is marked by exceptional marphological variation, particularly with respect to
floral forms, growth forms, and pollen types. The present work represents a synthesis of
knowledge generated over the past two decades on the taxonomy and systematics af this
complex plant family

e Acanthaceae family is derived from the Scrophulariaceae or stocks ancestral to them.
Hutchinson considered it as the most advanced family of his Personales.

The family includes large number of ornamentals and has high therapeutic applications
mainly due to alkaloids present in the leaves. Taxonomic Considerations (Phylogeny):
Acanthaceae is divided into two subfamilies depending upon the presence or absence of
jaculators, i.e. the curved retinacula which support the seeds. Justicio adhatoda fL.) Nees
{family Acanthaceae) is a shrub widespread througheout the tropical regions of Southeast

Asia. This plant has great medicinal value.
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The Acanthaceae consist of terrestrial or aquatic herbs, shrubs or rarely trees. The leaves are
opposite{usuallyand simple. The inflorescence is a cyme, raceme,or of solitary flowers.The
flowers are bisexual, zygomarphic bracteates and bracteolateithe bracts often coloured),and
hypogynous.

» Acanthaceae, one of 24 families in the mint order (lamiles) of flowering plants,containing
approximately 220 genera and rearly 4,000 species distributed predominantly in tropical
and subtropical regions of the world.

» The greater part of the Acanthaceae family are herbs or shrubs, but vines and trees ocours

as well, The range of habitats extends from manshes and estauries to extremely dry situations,

but most of these plants are found in damp tropical forests,

» A diverse family , Acanthaceae has few universal characteristics among its members. Most
have simple leaves arranged in opposite pairs, with cystolits(enlarged cells containing crystals
of calclum carbonate) in streaks or protuberances in the vegetative plants.

« The group is mainly of horticultural interest and includes such or namentals as beer’s-
breech.

{Acanthus mollis), clockvine (Thunbergia), shrimp plants [justicla brandegeana ), and

caricature plant (Graptophyllum pictum) .

o The largest genera include justicla (600 species , now comprising former segregate genera
such as jacobinia and Beloperone) , Reullia(355), Strobila nthes{150), Barleria(300),
Aphelandra (170), Staurogyne (140], Dicliptera (150); Blepharis{130), Lepidagathis(100),
Hygrophila ( 100), Thunbergia (90) and Dyschoriste(80).

The Small genus Avicenia contains at least elght species of ecologically important
mangroves... \
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v * Conversely, the family is noticeably absent or species-poor in several regions at seemingly
; suitable latitudes indluding Australia, Mediterranean climate zones worldwide. These
patterns may in part be driven by nutrient-poor edaphic conditions and/or climatic
conditions of these regions (e.g., winter rainfall, summer aridity).

As is frequently observed in tropical ecosystems characterized by high alpha diversity,

@ Populations of species of Acanthaceae tend to be small, with many consisting of ane 1o several
(often fewer than 20) plants. However, exceptions exist: notable areas where species of

hcanthaceae comprise some of if not the most abundant and ecologically dominant plants
across the landscape include the Namib Desert and surrounding drylands of Namibia and

portions of nartheastern tropical Africa such as the Acacia-Commiphora woodlands of
southern Ethiopia and northern Kenya, and monodominant stands of the Indian species
Strobilanthes kunthiana (Nees) and Barleria .

4 General Information about the family Acanthacece & its
worldwide distribution:-

« Taxonomy:-

Lamiales an order of ~ 23,000 species includes Acanthaceas family which has around
4,000 species in some 230 genera.Fossils of Acanthaceae are substantially older than
the lower creatacous estimate for Angiosperms..

« Taxonomic Considerations:-

The family Acanthaceae is divided into two subfamilies. Depending upon the presence
or absence of [aculators. The curved retinacula which support the seeds.

subfamily — Thunbergioldeoe _ - seeds without jaculators,
subfamily - Acanthoidege - seads with jaculators.
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* Systematic position of Acanthaceae family:-

B [According to Bentham & Hooker(1862-1883)]
8
- Kingdom :- Plantae
Y Division ;- Spermatophyta

Sub-Div :- Angiosperms
"y Class - Dicotyledonde
- Sub-Class :- Gramopetalae

Series - Bicarpellatae

Order - Personales

Family - Acanthaceae

Genus ;- Adathoda [Shrubs)
-9 Thunbergia (lianas/Climbers),
~® Cordentha | Aquatic herbs ) , Barleria | Spiny) etc...

R
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Family Acanthaceae is 2 large family. Compromising, according to 4,300 species in 346 genera.
Acanthaceae is a large cosmopolitan family distributed mostly in the tropical & subtropical
areas of the world. They are found in the equinoctial regions of both the Old and Wew world,
with a few spicies extending north into the south of Europe, pennsylvania and Japan and South
words to the Cape of Good Hope and the southem coast of NewHolland. The plants of
Acanthaceae are centered on Indo- Malaysia, Asia, Africa, Brazil and and central America . In
New Zealand region members. of Acanthaceae entirely absent.

« They are common in plants and also at considerable elevations in the mountains of central,
south, north east and west India. They are found in maoist and shady habitats in waste lands in

the forest , among the grassy localities.
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* "Many of the genera of the family ascend the mountains , at s great an elevations as
30°N latitude In Rajasthan this family is represented by

between 7,000 and 8,000 feet, In
anin arid , semi-arid ,

:.,.i 30 genera and 81 species ( 1993 ).
L= ® Mombers of the Acanthaceae are distributed throughout Rajasth
o rocky region as well as burical and marshy places .
- e All the genera of the family are shrub, undershrub and annual or perennial herbs,
including only one perennial climbing herbs. Thunbergio leawvis Nees .

17

« Characters of Acanthaceae :-

* Habits:-
# plants of this family or represented by herbs, shrubs, cimbers or [ lianas— In

Thunbergioideae family] .
» Rarely aquatic or spiny plants { Xerophytic — Barlerio ,Blepharis, Acanthus)

» 750 Genera and about 2500 species .
An upright ( i.e erect ) and long lived [ i.e perennial |} herbaeceous plant with several

stems growing up to 1m tall { Rueliia } .
species of Avicennia display adaptations saline environments, such as the presence of

pneumatophores.
« Other unusual growth farms include that of African Dischistocalyx which is reported to
initiate developmentally as a terrestrial herb before producing climbing shoots that

anchor to tree trunks or on boulders and then produce epiphytic orlithophytic flowering

shoots.

e Habitats :-

Most are tropical plants . Only a few species are distributed in temperate .




* The four main centres of distribution are Indonesia , Malaysia , Africa , Brazil and Central
America .
* It can be found in variety of habitats , Including forests , seru blands , wet fields and
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W valleys , see coast and marine areas , swamps and mangrove forests .
e
- @
1 Vegetative Charocters:-
=9
e ;
» Root :- The Representatives of this family mostly have branched top root system.

= |
“r.I (=)Stem :- Arial, erect, underground (Ruellio tuberosa), herbaceous or woody , branched
._LI Cylindrical , node swollen , climbing or twinning ( Thunbergia) , spinous ( Barleria ) .

5 @| (*) Harbeceous above, woody below, branched, branches Swellon at the nods, erect, solid,
..l._ green (Adhotoda vasika).

|
epidermal cells of stem and leaves.
against light is characteristic feature of most of the taxa.
# However they may be locking insome of the taxa .

_

- @

-9 s Leaves :-

# Simple, opposite, ex-tipulate, petiale small, unicostate reticulate, entire, ovate green
herbaceous.
. ® Usually entire or sometime pinnately lobed, opposite deccussated leaves wite entire |

toothed , lobed , spiny, margins | acute , apex , hairy , cystoliths are present in the

—#@| = The Occurrence of cystolits which appear as protuberances or streaks when the leaf is held

s

=
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* Reproductive characters:-

* Inflorescence ;-

* The inflorescence is built upon a basically cymuse plant. In the floral magion, the bracts are
arranged In opposite - decussate pairs.

= The internodes are comparatively much shorter .

Re s

= Solitary axilary (Thunbergia), spike {Blepharis), racemes, dichasial or menochasial chymes

“ oo

» Flower :-

» Flowers are perfect , zygomorphic actinom orphic.

» Tropically , colorful bract subtends each flower.

se b0

Bracteate , bracteolate , bracts and bracteoles conspicuous , pedicellate or sessile and brightly
coloured, hermaphrodite, complete pent amenous or tetramerous , hypogynous ,
nectariferous disc present bellow the ovary wall.

« The presence of two or more bracteoles is a very characteristic feature of the family.
Calyx :-= mrﬂn_u 4 or 5 gamosepalous, variously coloured , imbricate or twisted, inferior...

» Corolla - Petals 2 to 5, bilipped gamopetalous variously coloured , imbricate or twisted,
inferior.
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* Androecium :-

® Stamens number either twa or four, arranged in pairs and inserted on the corolla.

* Generally 4, rarely 5, 2 staminodes , epipetalous, filaments free dithecous , dorsifixed,
alternate with corolla may be smaller tham the other and unequally placed, anthers,
sometimes spurred.

« Gynoecium :-

s Ovary is superior and bicarpellated, with axile placentation, Syncarpous, biloculars,
carpels median ,one or few ovules _ loculus, style simple, stigma.
+ bilobed, disc prevent below the Ovary.

® Herbs and Shrubs, few are free.

¢ Roots :- top root,

« Stem :- Aerial

» Leaves :- simple

* Flower : - Lenmaphrodite, hypogynous.

* Gynoccium :- Superiors.

o pollination :- by insect

+ Seed :- Non Endospermic.

« Fruit Type: -The fruit is a loculicidal capsule [two-celled] which, splits almost up to
the base. In the family subfamily Acanthoideae, the funicle forms a hook like

projection known as the jaculator or retinaculum which presses the seed like a leaf -
spring . As the fruit dehises , the seed break from the funicles and is thrown toa




@ as Andrographis paniculata, Adhatoda vavica etc.

pollination is favoured by protandry

considerable distance by by the hook-like jaculator pollination is by insects cross

The family is of considerable medicinal importance including well known medicinal plants such

d

Treatrment
Leaf derivative, as well as fordislocated
benroxatinaids,, joints and for
| burns .

2. Barleria Barleria cristata Leafstem, | steroids triterpenes, Reduce
root,bark, | alkaloids, phenals, inflammations
flower flavonoids, saponins, | Cure for

tanning, proteins toothache
and aming adids in leaves
- of Beristala.
3. Malabar Nuts Justicla __adhatoda | Leal root, Vasicine vasicinone, Antibacterial,
hark, Quinazmoline Antifungal anti-
alkaloids, Anisotine. ulcer,anti-
I — t—— - e gazﬂs
| 4. Justicia{Benth] lusticia california flowers Secondary metabolites ke | Diabates,Menst
alkaloids, vasicine, cxyvasicine | ryal pain,
Masicinane, lanning ghycosides Asthema.
favonoids,apegenin,astrag
alin
5. Avicennla Aviennia germinans | Barkresin | Carbohydrates, tannins, To treat ]
(Black Mangrove) flavonoids terpencids, ster | tumors, diarrhe
oids alkaloids and phenolic | a,
compounds hemorrhage, sw
il - eling




achinensis | Whole herb | Polysaccharides,organic | Stomachache,

acids aminoacidsand | Detoxification,cl
other substances. earing
heat, cleaning
liver,improvem
_|ent eyesight. |
Leaves,root | Mlavonoids,terpenoids,ster Athelmintics,
5 oids alkaloids, aming sipmachache
acids,sugars.saponins,quini | and snake bites.
e an
carbohydrates phenolics. |
oots seeds | Rlavonoids,terpencids jupe | Rheumatic
oedema,go | ol butelin and fatty acids. arthritis, kidney
infection, jaund
SR £ . —
Leaves kalolds, benzooazinoids, | Anti
roots flavonaids, Lignans,phenali | diabetic,antihy
erdensive, sIe

Jerpenoids,phenols in the | inflammatory.
methanolicestract. | |
Whole herb | Alkalokds, Navonoids, anti-
saponins, tannins terpencid | inflammatory,a
5,phenols, steroids and nalgesic,
anthraquinons. | aphrodisiac, |
anti- B-armymin 20-amy-min, Anti-microbial,
inflammator | huped ,B-sitostmend , Ant-seftic
analgesic, | Apigenin Kaempfenal,
OWETS . Alkaloids, flavonoids, anti
saponing, tannins, lerpencid | inflammatory
s,phenols, steroids and nalges|
anthraguinons. aphrodisia
===== doid Used
glucosides, grandifloric ntidote for
acid, glucopyranosides and | poison treatme
derivatives of apigenin drug

SR Shaw"
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diuretic tonic,
._.::!..___F__uiu..,
| 21.[Snake jasmine] | Rhinacanthus nasutus | Leaves, | Flavonoids,quinine,anthroq m...n_.ﬁauﬂﬁ.
| Rhinacanthus Roots,seeds | uinonie, glycosides, sterols | snakebites,anti
carbiohydrates, allergic,antiinfla
napthoguinone, mimatory, Ant-
e : diabetic |
22 Grean chire Andrographis The arial Diterpinoids, diterpenoids, | Fever,respirator
paniculata parts,roots | Navonoids, polyphenols, B |y
& whaole -sitoiterol, Stigmastenol, irfections, herpi
herh. lupeal, stigmasterol and 5,500e throat
androographolide, other chronkcal
infectous
23 Hygrophila Hygrophila spinosa Leaves, Alkaloids flavonoids,carboh | Treatment of |
Roots, seeds | ydrate,amino acids, jaundice, malari
JStem terpenoids a,ealema,urinar
Jetycosides,mucilage.palyp | y infection,gout
henols,minerals,phytostero | & gastric
T Is. diseases. |
24 Pachystachys Pachysiachys htea flowers Alkalobds, Ravonoids carboh | Fever, coughs,co
Aeaves ydrates, eplcatechin. Idis hairloss
diarrhea,antifu
ngal antibacteri
- = al test.
25.0dontonema Odortonema whole herb, | Alkaloids, flavonoids, antifungal, anti
cuspidatum saponins, tannins terpencid | bacterial,
5 ghycosides steroids, antiinflammato
Iridoded glucosides, ry, Anti-
virad anti-
oxidant, Hyperte
nsion, liser
s he— %.:.F 4
26.Shrimp plant Justica brandegeana | Leaves, Coumarins,phenolics,volati | Dysentery,gastr
Jstem le oils, Alkalolds, flavonolds, | |
saponins tannins terpenaid | disorder, wound
s glycosides, s Jives
carbahydrates. diseases,anemi
aarthritis, respir
ator,antibacteri
= g — |
27 Justicia Justicia gendarussa Leaves Alkalokds, flavonoids, Fever,coughs.ch |
o saponins,tannins terpenold | ronic
13
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glycoside.

ointestinal
disorders as




1 5. m.
Leaves, | Petroleum antiinflammato
Roats, stem | ether,phylosterols terpene | ry diuretic,ant

s, tannins, favinoids,carkoh | microbial small
tttttt pox, Pain,swellin
g.cough,fever,v
_ | ermifungal.
whole herb | Napthoquinone,amides.gu | Hepatoprotecti
ms, Alkaloids, flavonoids, vie, anti-
saponins, tannins terpenoid | inflammatory,h
ypoglycemic,an
tipyreticanti-
oxidant, analges
e —
Leaves, Grandifloric anti-
Roots,seeds | acid,delphinidin,phenclic | inflammatory
Jserial parts. | acid,chorogenic gallic.,phot | ough,fever,d
) ocatechuic. hea.
Flowers Coumarins,phenolics,volati | Reduce
Leaves le oils, Alkaloids, flavonoids, | inflammation
saponing tannins lerpencid | caused by
insect bites,
snake bites,
boils, and
o | rheumatism.
lsves  [iAsbokdishmolc B e i
”_Hu.nﬁuﬁnﬂaw.iﬁ- i and
its rools are
used for unnary
discharge &
dysmanomhoss
Flowers sterols _.E_n_ﬂn_qﬂ.nu
JLeaves ste | alkalokds amides,quinonen | maches fever,
m wymes,flavinoids.
Leaves,shoo | Calcium,magnesium,zinc,ir Cure pimples.
tsflowers. |onCu. S
flowers | storos, mikaloids, tanning, | ntpyetc
sapaning, carbolydrmbes, anticiatatic
glycosides, aming acids and | antulces, antimicr
evicadal and
pupicial Rgainst
Arophales
singhansi
gastroprolective

- e
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Discussion

* The family includes several plants of considerable medicinal importance.

* The largest genus Justicia (with co. 600 members) includes several medicinally important

species, such as /. adhatoda, J. gendarussa, J. californica, J. secunda, J. smericana, J.
brondegeeana, etc

+ The leaves, roots, flowers and bark of | odhatoda are used as antibacterial, antifungal, anti-

ulcer and anti-inflammatory agent while the flowers of 1 californica are used to cure
diabetes and asthma and reduce menstrual pain. Leaves of J, gendarussa are used in the
treatment of fever, headache, arthritis, respiratory disorders and muscular pain. The entire
plant body of L secunda is used for healing wounds and for curing anemia and relieving
abdominal pain. Leaves of J. americana are used as an antioxidant and as an antibacterial
and an antifungal agent. J. brandegeeana, a plant with showy flowers, is also of no less
medicinal importance. Its roots, leaves and flowers are used in the treatment of dysentery,
wounds and gastro-intestinal disorders.

- Similarly, several species of Barleria such as B. cristata, B. prionitis, 8. lupuling, etc. are also

of no less medicinal importance. Leaves, stem, roots, bark and flowers of B. cristata reduce
inflammation and toothache. B. prionitis helps to cure whooping cough, urinary infections,
gastro-intestinal disorders and In reducing toothache because its leaves, stem, roots and
flowers contain bioactive compounds. Leaves of 8. lupulina are used in the treatment of
snake-bites, dog-bites, inflammation, bleeding wounds and also rheumatism.

«  Even the common herb Ruellio tuberosa deserves special mention as a medicinally
important plant as its leaves and roots show anti-diabetic and anti-hypertensive properties.

« To conclude, one may say that the family has tremendous potential to be commercially

exploited for the preparation of herbal drugs. More detailed study is required for the
purpose.
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