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ABSTRACT

Annona sgquamosa L. (Family: Annonaceae), commonly known as custard
apple, iscultivated throughout India, mainly for itsediblefruit. The plantis
traditionally used for the treatment of epilepsy, dysentery, cardiac prob-
lems, worm infestation, constipation, hemorrhage, antibacterial infection,
dysuria, fever, and ulcer. It al so has antifertility, antitumor and abortifacient
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properties. Ethanolic extracts of leaves and stem are reported to have an
anticancerous activity. Inthisreview, we have explored the Phyto-pharma-
cological properties of the A.squamosa plant and compiled its vast phar-
macological applications to comprehend and synthesize the subject of its

potential image of multipurpose medicinal agent.
© 2009 Trade ScienceInc. - INDIA

INTRODUCTION

Plants have aways been acommon source of me-
dicament either intheform of traditional preparations
or pure active principles. In survey doneby WHO it
has been estimated that 80% of morethan 4,000 mil-
lioninhabitantsof theworldsrely on traditiona medi-
cinesfor thar primary hedth careneedsandit can safely
be presumed that amajor part of traditional therapy
involvesuseof plant extractsor their activeprinciplest.
Thereisagrowing interest in herba remedies because
of thair effectiveness, minima sdeeffectsindinica ex-
perienceand relatively low costs. Herba drugsor their
extracts are prescribed widely, even when their Bio-
logicd activecompoundsare unknown. EventheWorld
Hedlth Organization (WHO) approvestheuseof plant
drugsfor different diseases.

The plant Annona squamosa (Annonaceae) is
commonly called Custard Applein Englishand Sharifa

or Seetagphal in Hindi in Indid3. A.squamosa is a
multipurposetreewith ediblefruitsand isasource of
medicind andindugtrid products?. Thisplantisreputed
to possess varied medicinal propertiesd. Ayurvedic
practitionersuse stem and leaf extractsasindigenous
uterotonic drug.

Theplant A.squamosaisalarge, evergreen, strag-
gling shrub or small tree, 7 min height, introduced into
India, found wild and cultivated in various parts, up to
an altitude of 900m. Theleaves are somewhat hairy
when young, oblong, and 8to 15 centimetersinlength
with petiole 1to 1.5 centimeterslong. Theflowersoc-
cur singly intheaxils of theleavesand are about 2.5
centimeterslong. They are pendulous, hairy, three-
angled, and greenish-white or yellowish. Thefruitis
large, somewhat heart-shaped, and 6to 9 centimeters
inlength. Theoutside of thefruitsare marked by po-
lygonal tubercles. Whenthefruitisripe, itisalight yel-
lowish green. Thefleshiswhite, sweet, soft andjuicy,
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and hasamild very agreeableflavor®™. Thefiguresshow
thevarious parts of the plant A.squamosa.

Phytoconstituentsfrom Annona squamosa

Phytochemica studiesshowed that the A.squamosa
contained ahigh amount of flavonoidslikerutin and
hyperoside’®”. From the leaves of A.squamosa, a
tetrahydroisoquinolineaka oid with cardio tonic activ-
ity® and anew bioactiveacetogenin fromitsbark!® have
beenisolated. Someworkershaveisolated flavonoids
from leaved’¥, Aporphine akaloids™ 2, terpinede-
rivatives®®, glycoside’™¥ and a novel diazepine,
squamoloneg®® wereisolated fromthisplant.

Some workers have isolated 11-hydroxy-16-
hentriacontanone from the leaf cuticular wax of
A.squamosa adong withitsknown isomer 10-hydroxy-
16-hentriacontanoneinaratio of 67:33¢. Thevolatile
constituents of A. squamosa bark wereidentified from
theessentid oil obtained by seam ditillation and stud-
ied by GC/MS. Six mg or componentswereidentified
as 1H-Cycloprop(e)azul ene (3.46%), germacrene D
(11.44%), bisabolene (4.48%), caryophyllene oxide
(29.38%), bi sabolene epoxide (3.64%) and kaur-16-
ene(19.13%)™. Discovery of threenew Annonaceous
acetogenins, (2, 4-cisand Trans)-squamolinone, (2, 4-
cisand Trans)-9-oxoas micinone, and bullacin B was
done by some workerg*®. The bark extracts of A.
squamosa Yielded a new bioactive acetogenin,
sguamotacin, and the known compound, molvizarin,
which is new to this specied'¥. Annotemoyin-1,
Annotemoyin-2, squamocin and cholesteryl gluco pyra-
nosidewereisolated from the seeds of A. squamosal®.
A phytochemical investigation on the stems of
A.squamosa led to theisol ation of six new ent-kaurane
diterpenoids, annomosinA (16beta-hydroxy-19-d-ent-
kauran-17-yl 16beta-hydro-19-al-ent-kauran-17-
oate), annosquamosin C (16a pha-hydro-17-hydroxy-
19-nor-ent-kauran-4alpha-ol), annosquamosin D
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(16beta-acetoxy-17-hydroxy-19-nor-ent-kauran-4a -
pha-ol), annosquamosin E (16beta-hydroxy-17-
acetoxy-19-nor-ent-kauran-4alpha-formate),
annosgquamosin F (16beta-hydroxy-17-acetoxy-18-
nor-ent-kauran-4beta-hydroperoxide), and
annosquamosin G (16beta, 17-dihydroxy-18-nor-ent-
kauran-4beta-hydroperoxide), along with 14 known
ent-kaurane diterpenoids?Y.

Phytochemica anadyssof thefruitsof A.squamosa
yielded 12 known kaurane derivatives and two new
kaurane diterpenoids, which have been named
annosquamosin (16 beta-hydroxy-17-acetoxy-ent-
kauran-19-al) and annosquamosin (19-nor-ent-
kaurane-4 alpha,16 beta,-17-triol )22,

Someworker hasisol ated twelve compoundsfrom
A.squamosa. Their structures were identified as
liriodenine, moupinamide-(-)-kauran-16 dpha-ol-19-
oicacid, 16 beta, 17-dihydroxy-(-)-kauran-19-oic acid,
anonaine, 16 alpha, 17-dihydroxy-(-)-kauran-19-oic
acid, (-)-isokaur-15(16)-en-17,19-dioic acid,
squamosamide, 16 a pha-methoxy-(-)-kauran-19-oic
acid, sachanoic acid, (-)-kauran-19-al-17-oic acid,
daucosterol ™,

Phar macological studiesof Annona squamosa
Antifungal activity

Crudeand methanol extractsof theleavesof A. squa-
mosawerefound to possessantifungal activity against
Alternaria alternate (Fr.) Keissler, Colletotrichum
demantrium (Pers. ex Fr.) Grove, C.gloeosporioides
(Peniz) Sacc., Curwularialunata (Wakker) Boedijn,
Drechdlera specifera (Bain) v.Arx, and Myrothecium
roridum Tode ex Fri®.

Antimicrobid activity: Antimicrobid activity of the
isomeric hydroxy ketonesfrom A.squamosawastested
aganst sdected Gram-positiveand Gram-negative bac-
terid strains, and somesd ected fungd strains, and com-
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pared with palmitong?+2,
Antioxidant property

Freeradical scavenging potential of ethanolic ex-
tractsof leavesof A.squamosa by using different anti-
oxidant mode sof screening was reported, the extract
showed only moderate scavenging activity of superox-
ideradica sand anti-lipid peroxidation potentia, which
was performed using rat- brain homogenate?®.

Anti-headliceactivity

The petroleum ether extract of A.squamosa seeds
prepared asacream (stablefor at least 12 months) and
reported as anti-headlice activity. The custard apple
cream may be, therefore, suitablefor useasan alterna-
tivetherapy against headlicd?”.

Antidiabeticactivity

Some workersreported that the A.squamosa ex-
tract supplementationisuseful in controllingtheblood
dlucoseleve, improvestheplasmainsulin, lipid metabo-
lismandisbeneficia in preventing diabetic complica
tionsfrom lipid peroxidation and antioxidant sysemsin
experimenta diabeticrats; therefore, it could be useful
for prevention or early treatment of diabetesmellitus
(28301 A squamosa | eaves extract lowered blood glu-
cosewithasmultaneousincreaseinthe plasmainsulin
and C-peptidelevels. In addition, A.squamosa extract
couldinfluence protein metabolism and marker enzymes
in STZ-induced diabetic ratg®y.

M osqguitocidal activity

TheMethanalic extract of leaves of Annona squa-
mosa tested for mosquitocidal effect against
C.quinquefasciatus. Theresults suggest the potential
mosquitocidal effect of A.squamosa on
C.quinquefasciatus®?.

Antiandrogenic and antisper matogenic activities

Someworkersevaluated antiandrogenic activities
of (methanol stem bark extract) A.squamosawith their
respectivereversbilityinmaeabinoras Thesembark
extract feeding caused amarked reductioninthe num-
ber of spermatocytes and spermatidsin thetesti g%,
Cytotoxic activity: Compounds acetogeninsisolated
fromthebark of A. squamosa showed selective cyto-
toxic activity against the human pancrestic tumor cell
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line, PACA-2, with potency 10-100 times that of
Adriamycin3,

Antifertility activity

Postcoital antifertility activity of A. squamosawas
reported in the seed extract, while aerid partsareinac-
tive®,

Hepatopr otectiveactivity

The hepatoprotective activity of leaves of
A.squamosawasreported against isoniazid-rifampicin
induced hepatotoxicity. Thea coholic and aqueousex-
tractsof leavesof plant tested against i soniazid-rifampi-
cininduced hepatotoxicity. Both the extracts showed
significant effect againgt toxicity of thesedrugs™.

Antheminticactivity

An A.sgquamosa seed extracts showed anthelm-
intic activity against Haemonchus contortus, themain
nematode of sheep and goat in Northeastern Brazil. A
compound 1 wasisolated from ethyl acetate extract

andinhibited theegg hatching of H.contortusat 25mg
i3,

CONCLUSION

Thethergpeutic efficacy of A.squamosa extensvey
usedin Indian System of Medicinehasbeen established
through moderntesting and eva uation (pre-clinica and
cinicd trids) indifferent disease conditions. Thesestud-
ies place thisindigenous drug anovel candidate for
bi oprospection and drug devel opment for thetreatment
of such diseases as cancer, diabetes, maleand femae
infertility and someinfections. Themedicina applica
tionsof thisplant, countlesspossibilitiesfor investiga-
tiongtill remaininrdatively newer areasof itsfunction.
Hence, phytochemicasand minera sof theseplantswill
enableto exploit itsthergpeutic use.
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