
109Iraq Med J | Vol. 4, No. 4, Autumn 2020: 109–115

Original

The Potential Role of Eugenol and Ocimum Sanctum Extract on Female 
Rats: A Focus on Infertility Efficacy
Venkataramanaiah Poli, Motireddy Srinivasulu Reddy*

Department of Zoology, Sri Venkateswara University, Tirupati, Andhra Pradesh 517502, India.
*Correspondence to: Motireddy Srinivasulu Reddy (E-mail: pvr9490641036@gmail.com)
(Submitted: 18 June 2020 – Revised version received: 10 July 2020 – Accepted: 28 July 2020 – Published online: 26 December 2020)

Introduction
Efforts are being made to develop antifertility products from 
plants. Many plants are reported to have the nature of fertility 
regulation in ancient Indian literature. A large number of 
plants have been tested for their infertility activities in labora-
tory animals, but so far there are no single factories that can be 
further developed as a strong antifertility organization. There-
fore, research needs to be continued.1

There are increasing trends in the use of medicinal plants, 
botanicals or herbal preparations, especially in developing 
countries where these products are available. Some animal 
studies have revealed anti zygotic properties, blastocytotoxic, 
anti-implantation and abortification of organic solvent extract 
from many drug plants commonly used, sometimes in doses 
dependent. In an antifertility property investigation of triter-
penoid glycosides isolated from Dalbergia Saxatilis female rats, 
the decrease in the body weight of the mother and inhibition 
of observed conception.2 Similar observations on infertility, 
antiimplantation or pregnancy interceptor property suggestive 
effects of anovulation, antiprogesterogenic or estrogenic has 
been carried out on calotropis Gigantea extracts3 and Morinda 
Citrifolia.4

However, research on other animals does not show the 
effects of the inhibitory plant extract on female reproductive 
function. For example, Carapa Guianensis seed oil is given 
orally during the organogenesis period, failing to damage 
implantation and encourage fetal death.5 Experimental animal 
sensitivity, the dose of extracts used, periods and administra-
tive routes and physiological or pharmacological mechanisms 
are several factors that influence the implantation process.

A number of chemical agents are known to affect utero- 
tubal-ovarian activity of the positive or negative. Some of 
these agents come from animals or plants, while others are 

synthetic. These agents act directly on the ovaries axis of 
the uterus-tubal or indirectly through the Neuro-endocrine 
system. The mechanism of action of these substances varies 
from species to species and is influenced by animal repro-
ductive conditions.2

Ocimum Sanctum (OS) (Tulsi) has been used tradition-
ally for thousands of years for various healing nature and has 
been well documented for the nature of the medicine. Chem-
ical compounds are isolated from various parts of the plant, 
including eugenol, cubenol, rosmarinic acid, beta-sitosterol, 
apigenin, luteolin, borneol, cardinene, linolenic acid, gallic 
acid, palmitic acid, oleic acid, stearic acid, carnosic acid, val-
linin, vitexin, vicenin, rientin, vallinin acid, circineol, vitamin 
C, vitamin A, iron and phosphorous. Animal studies show 
that chronic use of Ocimum Sanctum in large doses can cause 
infertility in females.6

Eugenol (1-hydroxy-2-methoxy-4-allylbenzene), which is 
the main constituent of essential oils (steam is distilled from 
the fresh leaf of Ocimum Sanctum L), is responsible for the 
therapeutic potential of essential oils and it is a compound 
phenolic.7,8

Leaves of Ocimum Sanctum (Tulsi) have been observed to 
have antibertility and apathy activities in female rats. Ocimum 
Sanctum leaves have antibertility activities. Hibiscus Rosa Sin-
ensis plant flower petals have been used for infertility activ-
ities by local physicians and women. Benzene extract from 
both plants revealed the effect of infertility as indicated by a 
reduction of 80% on the site of implantation on the 10th day 
of pregnancy. Give seeds and flowers of Butea monosperms 
(Leguminosae) to female mice and observe a decrease in fer-
tility. The study clearly revealed that the hot alcohol extract 
of Butea Monosperm’s seeds had antifertility activities 
because there was no implantation site on one of the eight 
rats administered at this extract with a weight of 300 mg/kg 
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B.W. Demonstration in rat that the Ocimum Sanctum extract 
inhibits implantation in more than 50% of rats.9 

Show some large graffian follicles. Haemorrhagic Corpus 
Luteum was also seen in the ovary. OS leave feeding also 
inhibits the ovarian hormone in rats. The initial abortification 
effects of OS feeding leave are reported. However, Batla & cow-
orkers cannot see the abortification effects, they confirm the 
effect of the OS antifertility by showing a reduction in 80% on 
the site of implantation on the 10th day of pregnancy. Singh  
et. al., demonstrates the absence of pregnancy in the Fed OS 
rabbit which is allowed to mate immediately after termination 
of eating OS leaves. Some workers report the formation of the 
vaginal plug in animals.10 

The antifertility study of these plants in female albino 
rats is lacking. Based on the above information, Experimental 
work is done to find out the antifertility effects of Eugenol and 
Ocimum Sanctum Linn. Leaf extracts in female albino rats. 

Methods

Animals
The Anti-fertility test was performed on adult female Wistar 
rats weighing between 170 ± 20 g. They were obtained from 
the animal house of Sri Venkateswara University. The rats 
were purchased from Sri Raghavendra Enterprises, Bangalore, 
India. Animals were housed in a clean polypropylene cage 
under hygienic conditions in well ventilated clean, air condi-
tioned room, with a photoperiod of 12 hours light and 12 hours 
dark cycle, at 25 ± 2ºC with a relative humidity of 50 ± 5%. The 
rats were fed with standard laboratory feed Hindustan lever 
Ltd, Mumbai and water ad libitum. The experiments were car-
ried out in accordance with the guidelines of the Committee 
for the Purpose of Control and Supervision of Experiments on 
Animals (CPCSEA), Government of India (CPCSEA, 2003). 
This study was also carried out in accordance with the guide-
lines for the care and use of laboratory animals (NRC, 1996). 
The use of animals was approved by the Institutional Animal 
Ethics Committee (IAEC) (Regd. No. 10(i)a/CPCSEA/IAEC/
SVU/ZOOL/CC/ Dt.08-07-2012) at Sri Venkateswara Univer-
sity, Tirupati, India.

Extraction
The Ocimum Sanctum (OS) leaves extract was prepared 
according to (WHO 1983) protocol CG-04. Leaf was sliced, 
shed-dried, grounded into a fine powder and extracted with 
95% D/W (v/v) at 55–60ºC for 3 h. The solvent was distilled off 
under reduced pressure; the resulting mass was dried under 
vacuum and kept at 24ºC until use. 

Test Chemical
Pure compound eugenol (99%) was purchased from Sigma 
Aldrich (St Louis).

Experimental Design
Group I: The first group is controlled by rat administered 

with 1 ml of saline (Vehicle). 
 Group II: The second experimental group, administered 

with eugenol pure compound (99%) at the dose 0.4 ml/day for 
20 days with intramuscular injection. 

Group III: The third experimental group, administered 
with Ocimum Sanctum leaf extract at the dose 500 mg/kg body 

weight/day for 20 days administered orally by using  gastric 
destruction techniques.11,12

Anti-Fertility Study13 
Eighteen female Wistar albino rats were used in the study. 
The rats were paired overnight with sexually active males in 
the ratio of 2:1. Successful mating was confirmed by the pres-
ence of vaginal plug and or sperm cells in the vaginal smear 
the following morning between 9.00 and 10.00 hours. The 
day sperm cells were found in the vaginal smear was consid-
ered as day 1 of pregnancy. Thereafter, the female rats were 
randomly divided into three groups of six rats each. Group 
I: The first group is controlled by rat administered with 1 ml 
of saline (vehicle). Group II: The second experimental group, 
administered with eugenol pure compound (99%) at the dose  
0.4 ml/day for 20 days with intramuscular injection. Group 
III: The third experimental group, administered with Ocimum 
Sanctum leaf extract at the dose 500 mg/kg body weight/day 
for 20 days administered orally by using gastric destruction 
techniques.11,12 

On day 20 of gestation, each rat was laparatomised under 
high ether anaesthesia. The uterine horns were exteriorized 
and incised at the greater curvature of the horns. The latter was 
examined for sites of implantation and resorption. Number of 
corpora lutea of pregnancy, the number of live foetuses as well 
as the weights of the foetuses and placentae were also deter-
mined. The postcoitum fertility index was evaluated using the 
following parameters according to the methods of Uchendu  
et al.2 and Tafessel et al.14

1. Percentage of pregnant female animals in each group (PPF) 
2. Mean live foetal number per pregnant female (LFN) 
3. Mean day 20 foetal crown-rump length (FCRL) 
4. Mean corpus luteum number per pregnant female (CLN) 

The fertility index (FI) of each group was calculated as 

FI =
LFN FCLR PPF

CLN
× ×

The anti-implantation and antifertility activities of the 
extract were calculated as follows:15

Antiimplantation activity % =
No. of implants in control N- oo. of implants in test group

No. of implants in control grooup
´100

Antifertility activity % =
No. of non-pregnant animals

Total  number of animals
´100

Ovarian Follicular Kinetics
Ovary from another side of each animal were fixed in Bouin’s 
fluid, embedded in paraffin wax, sectioned at 5 μm thickness 
of the ovary were prepared for the study of follicular kinetics. 
To quantitatively evaluate ovarian follicles, the methods 
described by Sanjay and Joshi, 1997; Hirshfield, 199115,16 were 
used in the present study. Ovarian follicles were classified as 
primary, small preantral, large preantral, small antral and 
Graafian follicle, according to the morphological classification 
a scheme used by Lundy et al. 1999.17

Estrogenic Activity
The results obtained from the anti-implantation testing indi-
cates the potency of the Eugenol and Ocimum Sanctum Linn. 
Leaf extract in pregnant rats, which significantly increased 



111Iraq Med J | Vol. 4, No. 4, Autumn 2020: 109–115

V. Poli and M.S. Reddy
Original

The Potential Role of Eugenol and Ocimum Sanctum Extract on Female Rats: A Focus on Infertility Efficacy

by Dunnet’s ‘t’ test using GraphPad version 3. P values < 0.05 
were considered as significant. In each test a 95% confident 
interval was used.

Results 

Effects on Mother and Fetal Parameters
The linear increase in the maternal weights and weights gained, 
obtained is higher in control compared to the Eug administra-
tion and OS extract. The weight of the foetal and placental is 
also significant (P < 0.05) decreases in the Eug administration 
and OS extract compared to control. Data is shown in Table 1. 

Effects on Fetal Scores, Parameters
The Antifertility activity of Eug and OS extract studied in 
female rats. After 19 days of administrations, LFN, No. of dead 
foetuses, REN, FCRL, CLN and PPF (%) was determined. 
Based on observations above, the antifertility properties of 
Eug and OS extract are expressed with fertility index (F.I). 
LFN, FCRL and CLN significantly decreased (P < 0.05) in the 
administration of the Eug and OS extract compared to con-
trol. There is no foetal resorption. % Of pregnant female are 
reduced to 83.33% with Eug and OS extract each compared 
to control. The fertility index (F.I) decreased to 97.95 by Eug 
administration and 107.91 by the OS extract administration. 
Data is shown in Table 2. 

Effects on Antifertility and Antiplantation 
Activities
The result revealed that anti-implantation activity was 87.17% 
and 79.48% in the administration of Eug and OS extract. 
Antifertility activities are 83.3% in the administration of Eug 
and OS extract. Data is shown in Table 3.

Effect on Follicular Ovarian Kinetics
Animals of administrative extract Eug and OS cause statisti-
cally. The results also showed a significant decrease (P < 0.05) 
in the Primary, Small preantral, Large preantral, Small antral, 
Graafian follicle, Total no. of follicles and Corpora lutea with 
simultaneously significant increase (P < 0.05) in atretic follicle 
on Eug and OS extract administrations ovary. Data is shown 
in Table 4. 

Effects on Estrogenic Activities
The Eug and OS effect extracts administration on rat uterus, 
which is immature. The oral administration of the caused a 
significant increase in uterine weight in immature ovariecto-
mized rats P < 0.05. Eug and OS extract the administration 
of the vagina opening and the smear shows the conditions of 
the proestrous or estrous, while all control rats have closed the 
vagina. The number of cornified cells in the vaginal smears is 
much higher (+ to ++) than the control (0 to +), but notably 
less than it is for Eug and OS extract administrations rats 
(+++). All rats, administration shows the open vagina. Data 
is shown in Table 5. 

Discussion
A linear increase in the maternal weights and weights gained, 
obtained higher in the Eug administration and OS extract. In 

the weight of reproductive organs. Therefore, it was sub-
jected to detailed investigation for its possible estrogenic-like 
activity. 

The estrogenic potential of Eugenol and Ocimum Sanctum 
Linn. Leaf extract was evaluated in ovariectomised immature 
female rats. This activity was carried out according to the pre-
viously reported study.18 

Colony bred, immature, bilaterally ovariectomized female 
rats (19 days) weighing between 30 to 40 g were divided into 
three groups consisting of six rats. Group I: The first group is 
controlled by rat administered with 1 ml of saline (vehicle). 
Group II: The second experimental group, administered with 
eugenol pure compound (99%) at the dose 0.4 ml/day for  
20 days with intramuscular injection. Group III: The third 
experimental group, administered with Ocimum Sanctum 
leaf extract at the dose 500 mg/kg body weight/day for  
20 days administered orally by using gastric destruction tech-
niques.11,12 Doses were given for 7 days, and on the 8th day 
of the experiment, all of the animals were sacrificed under 
excess high ether anesthesia. The uteri were dissected out; 
surrounding tissues were removed, blotted on filter paper, and 
weighed quickly. 

Statistical Analysis
Results were expressed as mean ± SEM. The data were ana-
lyzed by using one way analysis of variance (ANOVA) followed 

Fig. 1  Photographs of ovaries.

Fig. 2  Photographs of uterus with foetuses.

Fig. 3  Photographs of order of changes in ovary.  
1 – Menstruation, 2 - Developing follicle, 3 - Mature follicle,  
4 – Ovulation, 5 - Corpus luteum, 6 - Deterioration of corpus 
luteum. 



112 Iraq Med J | Vol. 4, No. 4, Autumn 2020: 109–115

The Potential Role of Eugenol and Ocimum Sanctum Extract on Female Rats: A Focus on Infertility Efficacy
Original

V. Poli and M.S. Reddy

Necropsy, there is no evidence of embryo resorption found in 
non-pregnant rats. Some reports show the antifertility activity 
of administrative Eug and OS extract19,20 in animal models.21 
Although neither deaths nor clinically observed, administra-
tion the inhibition effects of the Eug and OS extract adminis-
tration in pregnant rats, the change in maternal weight gives 
a good index of the integrity maternal homeostasis.22 In this 
study, a significant decrease (P < 0.05) in the maternal body 
weights was observed when the Eug and OS administration 
was overcome given to rats. 

Weights of foetuses of Eug and OS extract administra-
tions female rats were also smaller (P < 0.05) compared to 
control. However, there are no gross morphological abnor-
malities observed.23 

The reduction with the foetal crown-rump length 
(FCRL) which is a parameter for foetal growth agreed with 
the previous findings of the placental formation or placental 
insufficiency24 and the development of the foetal.25 Pregnant 
rat foetues weight reduction observed in this study has also 
been reported when Eug and OS extracts administered to 

Table 1.  Effect of Eugenol and Ocimum Sanctum Linn. Leaf extract on maternal and foetal weights of rats

S. No Parameters Control (Vehicle 
treated)

Eugenol administration & 
significance

OS administration & 
significance

1 Maternal weights (g) Day 1 154.62 ± 13.78 150.98 ± 11.62a 151.74 ± 12.13a

Day 7 178.36 ± 15.14 157.63 ± 13.82a 159.82 ± 14.03a

Day 14 201.43 ± 17.62 143.28 ± 10.56a 146.25 ± 11.18a

Day 19 229.21 ± 18.74 175.14 ± 15.08a 172.39 ± 14.85a

Maternal weight gain (g) Day 0–5 13.08 ± 1.15 5.13 ± 0.47a 5.76 ± 0.49a

Day 6–14 11.14 ± 1.02 9.23 ± 0.79a 9.48 ± 0.81a

Day 15–19 19.03 ± 1.64 16.81 ± 1.32a 15.97 ± 1.26a

Day 0–19 46.01 ± 3.79 38.76 ± 2.84a 37.85 ± 2.52a

2 Foetal weight (g) 4.35 ± 0.37 1.46 ± 0.12a 1.32 ± 0.10a

3 Placental weight (g) 0.05 ± 0.03 0.13 ± 0.01a 0.11 ± 0.01a

Data are represented as mean ± S.E.M. Means with different superscripts in a row are significantly different (P = 0.05).

Table 2.  Eugenol and Ocimum Sanctum Linn. Leaf extract on foetal score 

S. No Parameters Control (Vehicle 
treated)

Eugenol administration &  
significance

OS administration &  
significance

1 LFN 8.22 ± 0.64 3.33 ± 0.21a 3.47 ± 0.26a

2 No. of dead foetuses 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00

3 REN 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00

4 FCRL (cm) 3.87 ± 0.28 2.81 ± 0.18a 2.87 ± 0.19a

5 CLN 8.12 ± 0.68 7.92 ± 0.58a 7.69 ± 0.51a

6 PPF (%) 100 83.33 83.33

7 F.I 391.76 97.95 107.91

Data are represented as mean ± S.E.M. Means with different superscripts in a row are significantly different (P = 0.05). LFN, Live foetal number; REN, Resorbed 
embryo number; FCRL, Foetal crown-rump length; CLN, Corpus luteum number; PPF, Percentage of pregnant females per group; F.I, Fertility.
The fertility index (FI) of each group was calculated as FI = LFN × FCRL × PPF/CLN.

Table 3.  Antifertility and antiimplantation activities of Eugenol and Ocimum Sanctum Linn. Leaf  extract in female albino rats

S. No Parameters Control (Vehicle treated) Eugenol administration & 
significance

OS administration &  
significance

1 No. tested/No. pregnant 6/6 1/6 1/6

2 No. of dead rats 0 0 0

3 No. of rats showing implantations 6 1 1

4 Total no. of implantations 39 5a 8a

5 Antiimplantation activity (%) Nill 87.17 79.48

6 Antifertility activity (%) Nill 83.33 83.33

Data are represented as mean ± S.E.M. Means with different superscripts in a row are significantly different (P = 0.05).
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pregnant rats during gestation.26 Similarly, the administra-
tion of Eug and OS extract for pregnant rats does not affect 
the number and weight of the foetuses and implantation 
sites.27 

Eug and OS extract administration from day 1 to 19 ges-
tation showed a decrease (P < 0.05) in the number of corpora 
lutea of pregnancy and the number of live fetuses. All females 
on the administration of Eug and OS extract become pregnant, 
all found to have a live foetus. Based on observations above, 
the antifertility properties of the administration of Eug and 
OS extract are expressed by the fertility index. Administra-
tion of Eug and OS extract does not cause abortion or vaginal 
bleeding. Pregnant animals do not show signs of toxicity. All 
rats survived till the termination day. There is no foetal resorp-
tion. The Significant difference (P < 0.05) in the mean foetal 
number per pregnant female (LFN), the foetal crown rump 
length (FCRL) and the mean corpus luteum number per preg-
nant female (CLN) was observed in all administrative groups 
relative to control.23 Rats fertility in the Eug administration 
and OS extract is significantly different (P < 0.05) of control as 
reflected by the reduced in the pregnancy and fertility index. 
Similar observations on the decreased fertility were carried 
out when rats were pregnant were the administration of Eug 
and OS extract.2

The results show that the Eug administration and OS 
extract have anti-fertility and anti-implantation activities. 
During the preliminary investigation with the Eug admin-
istration and OS extract in rat, anti-implantation/anti-fer-
tility activity was observed in different leaves with current 
observations. This might be explained in terms of species 
variability.28

Substances with anti-fertility properties can administrate 
the effect at the ovarian level by inhibiting ovulation and or 
steroidogenesis. It is also supported by administrative evi-
dence, which shows that contraceptive steroids act directly 
on the ovary to inhibit ovulation and/or some aspects of 

steroidogenesis.29 Previously it was reported that the anti-fer-
tility/anti-implantation effect of these agents could be caused 
by their estrogenic nature.30 Although not conclusive, the 
absence of an implantation site in several groups of rats in 
this study might be caused by extract effects. Eug administra-
tion and OS extract to many species during the initial preg-
nancy have been reported resulting in a rapid passage ova 
through oviducts and the expulsion of ova from the uterus.31 
Decreased fertility due to the acceleration of ova not only 
because of the expulsion of fertilized ova from the reproduc-
tive tract, but also because of the fertilized ova degeneration 
while transported into the uterus is too early.31 The reduction 
in the number of implants observed in several groups of rats 
in this study might be caused by the extracts. But this is not 
conclusive because the decrease in fertility or implantation 
can be caused by the uterine environment than fast trans-
portation. It is possible that extract can produce anti-fer-
tility effects through their ability to change the animal estrus 
cycle.32 Therefore, the number of rats shows no implantation 
in this study might be caused by a prolonged phase of dias-
trus, which does not chance for fertilization. 

There is an increase in the number of atretic follicles and 
a decrease in concern in the number of primary, preantral, 
antral, graafian follicles in Eug and administrative OS extract 
may be caused by a non-availability of required amount of 
extra ovarian regulators (follicle-stimulating hormone and 
Luteinizing Hormone). The formation of the corpus luteum is 
a direct continuation of the development of preovulatory fol-
licle. The decrease in the number of corpora lutea shows that 
Eug and OS extracts administration inhibiting the conversion 
of the Provulation follicles ovulation of the arrest of Corpus 
Luteum.33 

In a set of immature ovariectomized rat administra-
tion, we observed that extracts showed estrogenic activity 
as shown by increased uterine weight and vaginal corni-
fication in immature female rats compared to control.  

Table 5.  Estrogenic activity of Eugenol and Ocimum Sanctum Linn. Leaf extract in ovariectomised female rats

S. No Parameters Control (Vehicle treated) Eugenol administration & significance OS administration & significance

1 Uterine weight 618.04 833.67a 846.43a

2 Vaginal cornification Not open (0 to +) Open (+++) Open (+++)

Data are represented as mean ± S.E.M. Means with different superscripts in a row are significantly different (P = 0.05). +, nucleated epithelial cells; ++, nucleated 
and cornified cells; +++, cornified cells. 

Table 4.  Effect of Eugenol and Ocimum Sanctum Linn. Leaf extract on ovarian follicular kinetics in  female rat

S. No Follicles  Control (Vehicle treated)  Eugenol administration &   
significance

OS administration &  
significance

1 Primary 63.74 ± 5.64 58.17 ± 4.97a 56.32 ± 4.75a

2 Small preantral 51.32 ± 4.26 46.48 ± 3.94a 42.65 ± 3.28a

3 Large preantral 21.78 ± 1.63 20.12 ± 1.78a 19.85 ± 1.10a

4 Small antral 9.58 ± 0.67 8.34 ± 0.52a 7.96 ± 0.46a

5 Graafian follicle 6.03 ± 0.41 5.18 ± 0.32a 5.64 ± 0.38a

6 Total no. of follicles 152.45 ± 13.87 138.29 ± 11.05a 132.42 ± 10.74a

7 Corpora lutea 7.72 ± 0.53 6.54 ± 0.37a 6.38 ± 0.31a

8 Atretic follicle 47.16 ± 3.23 52.83 ± 2.56a 53.45 ± 3.08a

Data are represented as mean ± S.E.M. Means with different superscripts in a row are significantly different (P = 0.05).
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The egg implantation process on the uterine wall depends 
on the uterine hormone environment.34 An anti-implanta-
tion agent is effective based on their hormonal attributes, 
namely estrogenic or progestational properties, or by hos-
tile the effect of sex hormones (estrogen and progesterone) 
female. It’s well established that some conventional proper-
ties of typical estrogen, such as increasing uterine weight 
and vaginal cornification, are useful tools for detection and 
confirmation of hormone properties of anti-artificial agents. 
In addition, some biochemical parameters of the uterus, and 
induction of implantation after administration of estrogenic 
substances in experimental animals, are also used as a tool 
for detection and confirmation of hormone properties of 
infertility agents.

Conclusion
The results of this study concluded the evidence for the antif-
ertility activity of the administration of Eug and OS extract in 
female rats. Saponin steroids that occur naturally present in 

all administrations may be responsible for infertility activities. 
Administration can induce the effects of inhibition on repro-
ductive function in female albino rats.
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