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Abstract: Trans-anethole was studied for antifertility activity in rats at dose levels
of 50 mg, 70 mg and 80 mg/kg po. Dose-dependent activity was observed, a
100% anti-implantation activity being achieved at 80 mg/kg, po. The compound
showed a significant estrogenic activity and did not possess anti-estrogenic,
progestational, anti-progestational, androgenic or anti-androgenic activities. In an
earlier study, the compound was found to 'Jc safe, its LDso being more than 3000
mg/kg, po in mice.
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INTRODUCTION

Star anise oil is derived from the fruits of
Illicium anisatum (Family : Magnoliaceae). The oil
has been fully investigated for its chemical
compostion and has been found to contain trans­
anethole as the major constitutent (1). In an earlier
study, it has shown to be capable of produci ng a
100% anti-fertility activity in rats at a dose of 100 mg/
kg, po, when the treatment was given from day 1 to
day 10 or pregnancy (2). This duration covered
fertilization, tubal transport, blastocyst formation,
implantation and early abortifacient stages. The
present study was undertaken to assess the minimum
effective dose, the processes that are blocked by trans­
anethole and also to investigate its hormonal profi Ie in
rats.

METHODS

Adult albino rats of Charles Foster strain (weight
150-160 g each), inbred in the Animal House of this
laboratory, were kept on a 14:10 hrs light: dark
sched.ule in an air-conditioned room (25°C; relative
humidity 50-60%). The animals were fed a standard

pellet diet (Lipton India Ltd.) with free access to
drinking water. The female rats were caged with male
rats of known fertility on the evening qf proestrous.
The presence of copious spermatozoa in the vaginal
smear taken the following morning was considered as
day 1 of pregnancy. The test material was suspended
in aqueous solution with the help of 0.5%
carboxymethyl cellulose (CM':::) and was administered
to pregnant rats oral Iy from day 1 to day 10 of
pregnancy in first set of experiments and on specified
days in the second set of experiments.

Laparotomy was performed on day 11 under Light
ether anaesthesia and the number of implantation sites
in the uterine horns was recorded. Animal with, at
least, one normal foetus was considered as pregnant.
The abdo:nen was sutured and following this, the rats
were returned to their respective cages. The treatment
was withdrawn after 10th day and the animals were
allowed to go to term. After parturition, the number of
litters were counted. The delivered pups were obsgrved
for at least one month for any gross malformation. A
group of pregnant rats, which received the vehicle only
served as control.



64 Ohar Indian.l Physiol l'hannacol 1995; 39( 1)

Total no. of implantation sites

For testing estrogenicity/anti-estrogenicity of
trans anethole, immature female rats (weighing 40-50
g each) were divided into four groups of 5 each. The
groups received the treatment as follows:

In the second set of experiment, three groups of
5 pregnant rats each were ,included. Group 1was treated
on days 1-2, group II on days 3-5 and group III on
days 6- 10.
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RESULTS

The result of anti-fertility activity of t-anethok
is depicted in Fig. lao At the lowest dose (50 mg!kg,

t -anethole

The treatment was given for 7 days. The rats
were sacrificed 24 hrs after the last treatment. Ventral
prostate and seminal vesicles were carefully removed
from the animals ancl quickly weighed.

For evalution of androgenic and anti-androgenic
properties of t-anethole, immature male rats, weighing
40-50 g each were divided into four groups of 6 each
(4). Treatment of the different groups of rats was carried
out as follows:

xlOO

Control: 0.05 ml ground-nut oil/
rat/day sc.

Progesterone 2 mg!rat/(lay sc in
ground-nut oil.

Progesterone 2 mg/rat/day sc in
ground-nut oil and t-anethole 80
mg/kg, po.

Trans-anethole 80 mg/kg, po.

Oestradiol valerate 0.1 Ilg/rat/day
sc in ground-nut oil.

Trans-anethole, 80 mg/kg, po.

0.05 ml of oil sc.

Group II

Group 1

Group III

Group IV

Group I

Group II

Group III

Foetal survival =

The treatment was given from clay 12 to day 19
of pregnancy. Autopsy of the rats was performed on
day 20 and number of live foetuses was recorded. The
result was expressed as percent of foetal survival.

No. of live foetuses

Group IV Oestradiol valerate 0.1 I-igirat/day
sc in oil and trans-aneLhole SO
mg/kg, po.

The treatment was given for 3 days; 24 hours
after the last treatment, the ra:ts were sacrificed. The
uteri were quickly excised, cleared of the adhering
tissue and weighed.

Progestational and anti-progestational activities
were assessed by the pregnancy main[enance test in
pregnant rats ovariectomized on day 12 of pr~gnancy

(3). After the ovariecotmy, the rats which bore normal
implantations were regrouped, 6 rats in each group,
and treated in the following manner:
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po), the compound produced inhibition of pregnancy
in only two out of six animals (33.3%). In animals
receiving 70 mg/kg, po dose, two out of six delrvered
pups at the completion of term (66.6%). At 80 mg/kg,
po, a 100% anti-fertility activity was produced as no
implanlalion sites wne observed at the time of
laparotomy on the 11th day of pregnancy. All the
control aniamls delivered normal pups at the term.
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Fig. 1b : Effect of t-ancthole (SO mglkg, po) on different days of
pregnancy in rats. Treatment on days 1·2,3·5 and 6-t O.

In the second set of experiment (Fig. Ib), the
Group I rats, receiving 80 mg/kg, po on day 1-2 of
pregnancy, bore normal implantalion sites and delivered
the pups at lerm. In the group II rats, receiving 80 mg/
kg, po from d:.ly 3-5 of pregnancy, there was successful
prevention of pregnancy in all the five rats. Three of
the 5 rats of group III, which received treatment from
day 6-10, failed to deliver at term.

No gross malformalion was ohserved with pups
clelivered in any of the groups.

Fig. 2 summarizes the result of estrogenic and
anli-estrogenic activities of t-anethole. Estradiol
valerate, at a dose of 0.1 Ilg/raL/day sc produced
significant incn:ase in the uterine weighl, compared to
control (P<O.(}\) 1). Group III rals, which received an
oral dose of t-anethole (80 mgjkg), there was a

Fig.2: Estrogenic I anti­
estrogenic activity

Fig.2: Hfcctonuterineweightofimmaturerats.,t-anethole(80rng!
kg, po), Oestradiol valerate (Standard; 0.1 )lg!ra! in ~'r"und·

nut oil sc) and their combination.

significant increase of the uterine weight. Group V
rats recei ved bOlh the standard (0.1 Ilg/rat/day sc In

ground-nut oil) and t-anethole (80 mg/lgg, po). The
uterine weight was not significantly different from that
of group II rats.

Trans-anethole was evaluated for progestational
and anti-progestational activities in the rats
ovariectomized on day 12 of pregnancy and the
resurts of the study are depicted in Fig. 3. Control
rats (Group I), which received only the ground-nut
oil (0.05 011, sc), had complete abortion as no pups
were delivered al term by any of the rats.
Progesterone, 2 mg/rat/day, sc was able to maintain
pregnancy and the number of live pups at term were
comparable 10 the number of implantation sites
observed on day 12 of pregnancy. T-anethole, 80 mg/
kg, po, failed to sustain the gestation on its own; the
rats aborted and no live pups were delivered at the
completion of the term. When progesterone (2
mg/rat/day, sc) and l-anethole (80 mg/kg, po) were
given togeL,~r to Group IV animals, all the rats
again deliv\ rell normal pups comparable to the
numher of implantation sites recorded on day 12 of
rr~'gnancy.
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DISCUSSION

Fig.3: Progestational janti­

progestational activity

Trans-anethole has shown as dose-dependent
antifertility activity. Doses of 50 mg, 70 mg and 80
mg/kg, po produced 33.3%, 66.6% and 100% activity,
respectively. It could be acting by blocking one or

more of any of the stages of fertilization, tubal transport,
blastocyst formation, implantation or by producing early
abortifacient activity. Failure LO check pregnancy in
rats treated on day 1-2 indicates that trans-anethole
does not have any anti-zygotic activity nor does iL
interfere in the tubal transport of the zygote. The results
suggesL that trans-anethole has potent anti-blastocystic
and/or anti-implantation activity, as indicated by the
results in rats Lreated on day 3-5 of pregnancy.
Implantation marks a transition stage in the progress
of pregnancy during wh ich blastocyst assumes a fixed
posiLion and begins an altered physiological relationship
wiLh the uterus. Trans-anethole seems to be acting at
two stages; firstly, the association between the
blastocyst and the uterus that establishes the definitive
position of the blastocyst in relationship to the uterus,
frequently Lermed as 'attachment' and secondly, the
actual penetration of the trophoblast cells into the nidus
or the 'trophoblastic invasion'. At the hormonal level,
oestrogen and progesterone are the main factors
innuencing the process of implantation (5). Since trans­
anethole showed significant estrogenic activity, the anti­
implantation activity observed may be due to

disturbance in the 'balance' of the optimal ratio of the
two hormones. The results indicate that trans-anethole,
in the dose employed, has no progestational or anti­
progestational activities. The compound does not
interfere with the progesterone component of the
'balance'. The anti-implantation activity is due to the
relatively higher preponderance of the oestrogen factor.

Trans-anethol has also shown significant early
abortifacient activity in the rats treated on day 6-10 of
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Fig. 3 : Progestational/anliprogestational activity of I-anethole (RO
mglkg. po)in pregnant OVX rats. Standard-progesterone (2
mglra! in ground-nut oil).

Testosterone propionate (150 Ilg/ray/day, sc)
produced a significant increase in weights of both
ventral prostate and seminal vesicles (P<O.OOI) as seen
from the Table I. Trans-anethole (80 mg/kg, po) when
given alongwith testosterone propionate failed to
produce any significant alteration in the weights of
ventral prostate and seminal vesicles compared to
control (Group IV).

TABLE I: Effect of testosterone, T-anethole and their combinarion on the weights of seminal
vesicles and ventral prostate in immalure male rars (n=6 in each group).

WeighI miil100 g body weighI
TreatmenJ Dose

Seminal vesicle VenJralprostate

Control Oil only 26.5±0.3 40.3±O.4

Testosterone 150 l!g/ral, sc 216.5±1.l 132.7±O.7

T-anethole 80 mglkg. po 28.1±O.2 39.7±O.3

Testosterone 150 Ilg/rar, sc 204.7±1.0 130.8±1.0
+

T-anethole 80 mglkg,po
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pregnancy. The explantation could be that though the
implantation has taken place, the increased demands
of progesterone essential for the sustenance of the
gestation (6) were not met, with the result that the
pregnancy does not carry to fruition.

It is concluded that trans-anethole, the majOl

constitutent of star anise oil, produces a WO% anti­
implantation effect in rats at a dose level of 80
mgjkg, po. It has significant estrogenic activity and is
devoid of anti-estrogenic, progestational, anti­
progestational, androgenic and anti-androgenic
activities.

REFERENCES

I. Fonnacek F, Kubeclczka KH. Essential Oil Analysis by CapiJJary
column chromatography and C-13 spectroscopy. J. Wiley and
Sons, New York, 1982.

2. ))har SK, Nigam MC, Anand KK, Kaul Uma. Anti-implantation
studies of some essential oils and t-ancthole.lndian Drugs 1990;
27: 551.

3. Alexander DP, Frazer JFD, Lee J. The effects of steroids on
tile maintenance of pregnancy in the spayed rats. J Physiol
(L.ond) 1955; 130: 148-155.

4. Dorfman RI, Shipley RA. Androgens. Biochemistry, F1hysiology
and clinical significance 1956, Wiley, N.Y.

5. Psychoyos A : Endocrine control of egg implantation. In
Handbook of Physiology (Eds. Greep, RO, Astwood EB). 1973;
Vol. [I, Part TI, IS7-215.

6. Zarrow MZ, Yochim JM, MeCarthy JL. In : Experimental
Endocrinology - A source book of basic techniques, Academic

Press Inc., New York 1964; 75-76.


