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ABSTRACT KEYWORDS
Ancient literature mentions the use of number of plants, plant prepara- Antiimplantation;
tions and their phytochemical constituents for fertility regulation. Some Fertility;

Terminalia bellirica;
Contraceptive;
Rats.

local contraceptive agents have also been described in Ayurvedic, Sidda
and Unani texts. Documented experiments or clinical data are, however,
lacking. Therefore, the present investigation was undertaken to discover
the antiimplantation activity of benzene and ethanol extracts of graded
doses of the barks of Terminalia bellirica. A strong antiimplantation
(74.20% inhibition) activity was observed at the dose level of 25mg/100g
body weight. Thus, the T. bellirica barks extract may be explored as a
femal e contraceptive. © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Plant derived congtituentsthat influence endocrine
activitiesin both humansand animalshavereceived a
great dedl of attention duetotheir possiblebeneficid as
well as adverse effectst. Some of these plants are
knownto possessantifertility effect through their action
on hypothalamo-pituitary-gonadal axisor direct hor-
monal effectson reproductiveorgansresultingininhibi-
tion of ovarian steroidogenesis?3. Exampleinclude
Mommordica charantia, Crotalaria juncea, Hibis-
cusrosasinensis, Citrusmedica, Oxalis corniculata,
Rivea hypocrateriformis, Acalypa indica, Sriga

speciswhich areused traditionally and reported to con-
trol fertility aswell asabortifacient during early preg-
nancy1.,

Terminalia belliricaisalarge deciduoustree. It
belongsto Combertaceae family and availableinfor-
estsof India, Burma, and Ceylon except inthedry and
arid region of Sind and Rgjaputana. Thebark hasme-
dicina valuein anemiaand leucoderma. Thefruit are
useful inbronchitis, sorethroat, biliousness, inflamma:
tions, strangary, asthamaand in diseases of theeye, the
nose, the heart and the bladder. The seedisacrid, in-
toxicating useful inthirst, vomiting, bronchitis, corned
ulcers, relieves“Vata” (Ayurveda)®,
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Thefruitisone of thethree constituentsof theim-
portant Indian Ayurvedic preparation “Tripala”. Anti-
fertility effectsof Terminalia specieshavebeen reported
onmammalg*-22, The present investigationisthefirst
ever study undertaken to find the unexplored
antiimpl antation activity of thebarksof T. bellirica, us-
ing benzeneand ethanol being non-polar and highly polar,
S0 asto extractsthe maximum phytoconstituentspresent
inthebarks.

MATERIALSAND METHODS

Plant collection and prepar ation of extraction

The barks of the Terminalia bellirica were col-
lected from around and near P.G. centre of Gulbarga
University, Gulbarga, Nandihalli Camp, Sandur,
(Karnataka, INDIA). The plant was authenticated by
Dr.Y.N.Seetharam, Professor, Department of Botany,
GulbargaUniversity, Gulbarga, Herbariaaremadeand
their voucher specimen retained in the department for
futurereferences.

Theshadedried barks of the plantswere coarsely
powdered (400g) and were extracted with benzeneand
ethanol (95%) inasoxhlet extractor for 72 hour. The
concentrated to dryness under reduced pressure and
controlled temperature (50-60°C) to yield areddish
brown semi powdered (479). Theextractswerestored
inrefrigerator. For administrationto test theanimal sthe
extract weremacerated in Tween-80 (1%) and resus-
pended indistilled water for their compl etedissol ution.

Animals

Colony bredfemaevirginadbinorats(Widar strain)
of 60-70 days old and weighing 150-180g selected
from the inbred animal colony was used for the
antiimplantation activity. Adult abino miceof either sex
wereused for acutetoxicity studies. They werefed with
pellet diet as prescribed by CFTRI, Mysore, INDIA
and water ad libitum. Thetemperaturewas maintained
at 28+2°Cwithlighting scheduleof 12 hrslight and 12
hrsdarkness. Thelnstitutional Ethical Committeefor
Anima Caresand useapproved al experimental pro-
cedures.

Acutetoxicity studies
Acute toxicity was carried out as described by
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Turner®, Adult albino miceof either sex weredivided
into threegroups containing Six animalsin each group.
Themicewerefasted for 18h with water ad libitum.
The suspens on prepared as above wereadministered
orally at two different doses 10 and 25mg/kg body
weight, respectively to different extracts of different
group of mice separately. Control micereceived 0.1ml
Tween-80 (1%). The animalswere observed for 72h
for behavioral changesand mortdity.

Antiimplantation activity

ProvenfertilefemdeWigtar strainrats, with norma
estrous cycleé?? were selected for thisstudy. Antifertil-
ity activity wasdetermined infemaeabinoratsasde-
scribed by Khannaand Choudhury[25]. Ratsfoundin
the estrous phase of the cyclewere caged with males
of provenfertilityintheration of 2:1. Animas, which
showed thick clumps of spermatozoain the vaginal
smear, were separated for the experiment and that day
was designated asday 1 of pregnancy®. These ani-
ma sweredividedinto 7 groupsconssting of 6 animas
ineach group. Thegroup | received vehicleonly and
served ascontrol. Groups|l and 111 received benzene
extract at doses of 10 and 25mg/kg body weight re-
spectively. Group IV and V received ethanol extract at
doses of 10 and 25mg /kg body weight respectively.
All theabovetreatmentsweregivenfromday 1to 7 of
pregnancy and on day 10, |aparotomy was performed
under light ether anesthesiausing aseptic condition and
uteri were observed for number and size of implanta-
tiongtes.

Theabdomind incisonwascd osed with suturesand
theratswereallowed to recover and deliver full term
pregnancy?. Thoseratsshowingimplantation sitesbut
not delivered were again lgparotomi sed onday 23, and
theuteri wereexamined for implantation Sites. Eachfe-
tuswasweighed and examined for agenital distance
and gross defects. Thelitterswereallowed to grow to
check postnatal growth and congenital anomalies.

Satistical analysis

The dtatistical analysiswasdoneto determinethe
sgnificant differenceof resultsbetween trested and con-
trol groups using as described by Snedchor and

Cochran’?, All thevalueswere statistically analyzed
by using Student’s-’t’ test. The values were judged al-
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most Sgnificantif p<0.05, Sgnificant if p<0.01and highly
ggnificant if p<0.001.

RESULTS

Acutetoxicity studies

No mortality and changesin thebehavior were ob-
servedinall treated and control groups of themiceup
to the dose of 250mg/kg body weight. Hence, onetenth
of thedoseswere used for antiimpl antation activity.

Antiimplantation activity

Theantiimplantation activity isexpressed as per-
centage of animal sshowing absenceof implantationin
uteri wherelaparotomized on day 10 of pregnancy. The
mean number of implantsin control ratsis10.50+1.22.
Whereas, 10 and 25mg/100g body weight of benzene
extract hasinhibited theimplantation dightly, asare-
sults9.18+1.07 and 8.33+1.21 implantswith respec-
tiveinhibition of 12.58% and 20.67% are seen. How-
ever, the ethanol extract at the dose level of 10 and
25mg/100g body wel ght have shown significant reduc-
tion with 6.28+1.62 (p<0.05) and 2.71+1.19 (p<0.01)
implants with respective inhibition of 30.60% and
74.20%. Among thetwo extracts of T. belliricabarks
evaluated for antiimpl antation activity the ethanol ex-
tract ismoreeffective. Though 6/6 ratsindl thegroups
have shownimplantation Sites, itisconsderably lessin
high dose of ethanol extract administration.

No toxic effectswere observed intheanimasand
their pupsby grossvisual examination when the preg-
nancy iscontinued. Soon after the parturition al the
experimentation animalsexhibited normd estrouscycde
and breeding they underwent normal pregnancy and
delivered normd litters, including that the action of the
extract wasreversible.

DISCUSSION

Inthe present study oral administration of benzene
and ethanol extract of Termilaliabdlliricabarksat the
doses 10 and 25mg/100g body weight orally from day
1 to 7 of pregnancy, produced a dose dependent ad-
verseeffect onfertility index (Quanta pregnancy) and
number of implantationsin uterine hornsof thefemae
rats by virtue of anincreasein the percentage of the
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TABLE 1 : Effect of benzene and ethanol extracts of
Terminalia bellirica barks on implantation in rat when
administered orally day 1to 7 of pregnancy

No. of rats
having no M ean no. of % inhibition
Group Treatment Dose implantation . ) of
] implants . .
siteson day implantation
10
0.1ml
| Control ~ Tween- Nil 10.50+1.22 Nil
80
0] 10mg Nil 9.18+1.07 12.58
Benzene
1" 25mg Nil 8.33t1.21 20.67
v 10mg Nil 6.278+1.06* 30.60
Ethanol )
\% 25mg Nil 2.71+£1.19** 74.20

Duration: 07 days

Values are mean + SE.

Six animals were maintained each group

*p<0.05, **p<0.05 and ***p<0.001 when compar ed to control

preimpl antation embryonicloss. Theseresultsarein
agreement with the earlier findings of Sharangoudaet
a.b.

Thelossof implantation caused by both the extract
may be due to antizygotic, blastocytotoxic or
antiimplantation activity®. Pregnancy interceptive &f-
fect of the extractsof T. bellirica barks can beinter-
rupted asdueto the estrogenic nature of the plant. Regu-
lar development of al the eventsleadingto nidation, at
least inratsand miceischiefly under the direct com-
mand of estrogen-progesteroneinterplay at thecellular
level?® and adlight disturbancein thishormonal bal-
ancemay resultinan unfavorableendometrid environ-
ment.

Pre-implantation lossescan also arisedueto dis-
ruption of eventsthat are prerequisitefor fertilization or
impai rment inthe production of cytokines, growth fac-
torsand varioustypesof adhesion molecules, either by
thedeved oping blastocyst or by uterineepithdium around
thesiteof implantation>%7,

Pant productsexhibiting estrogenic activity and pro-
ducing antifertility effectsareknowninliterature, viz.,
theingestion of 10 and 20mg/100g body weight of etha-
nol extract of Oxalis corniculata whole plant from 1-
7 of pregnancy and not cause pregnancy failure but re-
duced the number of viablefetusesand increased the
number of resorptions in female pregnant rats'3.
Flavonoides isolated from Sriga lutea and Sriga
orobranchoi des possessed estrogenic and antifertility
property!*213, Phenolphthalein isolated from
Momordica charantia seeds showed potent
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antiimpl antation and pregnancy interruptioninabino
rats¥. Withdrawal of the treatment to adult rats has
resulted inresuming thenormal estrouscyclewithin 6-
8 days.

In conclusion, among the two extracts of
Terminalia bellirica barks evaluated fro
antiimplantation activity theethanol extract at thedose
level of 25mg/100g body weight ismoreeffectiveand
potentid.
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