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ABSTRACT

Background/Objectives: The aim of the present study is to investigate infertility activities in albino female rats. 
Eugenol and Ocimum sanctum linn.effects. Leaf extracts on some biochemical parameters in ovary and uterus. 

Methods: Healthy female albino rats are provided with EUG (99% pure) with a dose of 0.4 ml/ day/ rat and Os linn. 
Leaf extract with a dose of 500 mg/kg body weight/day/rat orally for 15 days. 

Results: Data revealed that oral administrations of Eugenol and Ocimum sanctum also gets an antifertility effect in 
ovary and uterus. On day 15th all the animals were sacrificed and biochemical parameters were estimated. 

Conclusion: These results suggest that it is known that the provision of estrogen has an uterotropic effect on female 
rat. The uterine physiology and pathological conditions of infertility, endometrial cancer, and polycystic ovarian 
syndrome. 
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INTRODUCTION 

Anti-fertility agent is what will prevent ovulation or fertilization 
and ultimately intercept pregnancy [1]. Various experimental 
parameters, for investigating antifertility activities in women, 
previously reported [2,3]. At present, the most effective method to 
prevent conception is the use of steroids to inhibit or modify cyclic 
changes in endogenous hormone production. Control population 
in India has become a big problem with serious charges for the 
future. It has now been accepted in general that the method of 
fertility regulations is currently inadequate to meet varying personal 
needs and change partners at different times in their reproductive 
life, and in different geographical, cultural and religious settings 
that exist throughout the world [4]. There is a need to look for safe 
products that are suitable for genuine medicinal plants, which can 
effectively be used [5]. Many local plants have been identified and 
tested for the effects of their antibertility in rat and rat of women 
[6]. Reports that have been given to the neem antifertility effect. 
NADPH and oxygen are very important in 3 steps that are catalyzed 
enzymes required in the synthesis of estrogen in the ovaries of 
precursors such as androgens: Testosterone and Rostendione [7].

Eugenol is also an important chemical constituent of essential oils 
of many aromatic plants, such as Eugenia Caryophyllus [SPR]. 

Eugenol if Erum, and Ocimum grasissimuml. [8-11]. Croton zehntneri 
and O. gratissimumFree Simum has rich essential oil content and is 
used in the treatment of east people in the Brazilian People as a 
fantastic, carminative, and intestinal antispasmodic [12].

Female fertility is a biological process organized by female hormones. 
The most common causes of female infertility are hormones 
that are generally associated with ovulation, polycystic ovarian 
syndrome, and pre-mature ovarian failure, damage to fallopian 
or uterine tubes or problems with the cervix [13]. The female 
reproductive cycle functions mainly by the interaction between 
lutenizing hormones, follicle stimulation hormones, progesterone, 
estradiol and testosterone [14]. Women's reproductive organs 
can be tested by this serum hormone-hormone level. Ocimum 
sanctum leaves is found to have an abortification effect on women. 
Ocimum sanctum also gets an antifertility effect. Benzene extract and 
petroleum Ether Tulsi leaves have been reported to produce 80% 
and 60% of antibertility activities, each in female rat [15]. Ocimum 
sanctum leaf has been shown to have anti-implantation activity in 
an experimental albino rat [16]. Phytochemical analysis reveals 
the existence of alkaloids, saponins, tannins, steroids, terpenoids, 
flavonoids, glycosides, carbohydrates, protein and coumarins [17]. 
Ocimum sanctum leaf disrupts the estrus cycle and prolonged estrus 
stage. It also causes a decrease in the number of endometrial glands [16].
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MATERIALS AND METHODS 

Animals study design

This research was conducted during November to January 2018. In 
this research healthy adult [4 months, weighing 170 ± 20 g] Wistar 
strain female rat used. Rats were purchased from Sri Raghavendra 
Enterprises, Bangalore, India. Animals are placed in a clean 
polypropylene cage in hygienic conditions in well ventilated air 
conditioned rooms, with 12 hour photoperiod light and 12 hour 
dark cycles, at 25 ± 2ºC with relative humidity of 50 ± 5%. Rat fed 
with standard laboratory feed [Hindustan Lever Ltd, Mumbai] and 
Libitum Ad Air. The experiment was carried out in accordance 
with the Committee guidelines for the purpose of control and 
supervision of experiments in [CPCSEA] animals, the Indian 
Government [CPCEA, 2003]. This research is also conducted in 
accordance with 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 
University, Tirupati, India. 

Preparation of Ocimum sanctum leaf extract

Leaf extract prepared according to WHO 1983 [18] CG-04 
protocol. Leaves are sliced, shed-dried, based on fine powder and 
extracted with 95% D/W [v/v] at 55-60ºC for 3 hours. Solvents are 
filtered under reduced pressure; the resulting mass is dried under 
vacuum and kept at 24ºC until it is used.

Chemical test 

Eugenol pure compound [99%] was purchased from Sigma Aldrich 
[St Louis].

Dosage of animals

Female albino rat were divided into three groups, each group 
containing 6 rats. Early body weight of each animal is recorded.

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 15 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 15 days administered orally by using gastric destruction 
techniques [19,20].

Tissues collection

Both controls and animal experiments are placed in a clean 
polypropylene cage in hygienic conditions in clean-aired air-
conditioned ventilated well. Twenty-four hours after the last dose, 
animals are authorized and reproductive networks such as ovaries 
and uterus are excised at 4ºC and are used for biochemical analysis.

Determination of body and reproductive organs

The weight of the last object of the animal is recorded a day after 

the last dose. Reproductive organs [ovary and uterine] are cut, 
cleaned from supporting tissues and weighed.

Screening of antifertility activity 

To evaluate the antifertility activity of plant extracts, studies 
followed. Extract effects on studying biochemical parameters and 
study on body weight and weight of reproductive organs.

Data analysis

Biochemical study: The new biochemical studies removed ovaries 
and uterine tissue weighed for milligrams needed for biochemical 
analysis, such as protease activities, free amino acids, DNA, RNA, 
glucose, glycogen, G-6-PDH, triglycerides, phospholipids activity 
and lipase. Net tissue weight is estimated to be gravimetrically.

Biochemical estimates such as protease activities [21] free amino 
acids [21] DNA & RNA [22] glucose and glycogen [23] G-6-PDH 
[24], triglycerides [25] phospholipids [26] and lipase Activities [27] 
are estimated to use standard methods.

Statistical analysis 

Data is expressed as the average value with their elementary school. 
Read six different groups compared to using ANOVA Analysis 
One-way with a test of compression without Dunnetts. Statistical 
analysis was carried out using SPSS (version 11.5; SPSS Inc., 
Chicago, IL, USA). Use M.S. Office - 2007, Excel software, data has 
been analyzed for the significance of the main effects (factors) and 
maintenance together with their interactions [28]. The difference is 
considered statistically significant A-P<0.001, B-P <0.01, C-P <0.05 
and the level is not significant [29].

RESULTS

Changes in body weight

The current investigation, body weight decreased significantly 
in the administration of Eugenol (% P<0.05), but no significant 
changes were observed in the Os administrationin Table 1.

Change of organs

The current investigation, the weight of the paired Ovary has 
increased significantly in both administrations. In accessory sex 
organs, the weight of the uterine organ decreased significantly in the 
Eugenol administration, while in Os administration significantly 
increased (% p<0.001) in Table 2. 

TSI change (Tissue somatic index)

The current investigation of a somatic ovary and uterine index which 
is significantly paired is increased either by the administration of 
more control (% p<0.001) in Table 1.

At present investigation, Ovarian and uterine protease activities 
increased significantly in both administrations (P<0.001)in Table 2.

Free amino acids

Data represented in ovaries and uterus, free amino acids increased 
significantly in both administration (%p<0.001) in Table 2.
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DNA & RNA

Data represented in ovaries and uterus, DNA & RNA levels 
increased significantly in both administration (%p<0.001) in Table 2.

Data represented in the ovary and uterus, glucose levels increased 
significantly in both administrations (%p<0.001) in Table 3.

Glycogen

Data represented in Ovarian and uterine sex accessories, glycogen 
levels are significantly reduced in both administration (%p<0.001) 
in Table 3.

G-6-PDH

Data represented in the ovary, the G-6-PDH significantly reduced 
both administration  (%P<0.001). In uterine sex accessory organs, 
the G-6-PDH increased significantly in both administrations (% P 
<0.001) in Table 3.

Triglycerides

Data represents Ovarian and uterine triglycerides increase 
significantly in both administrations  (%p<0.001) in Table 3.

Name of the 
parameters

Name of the tissue
Control (Vehicle 

treated)

Eugenol  administration
% change&
significance

OS
administration

  % change & significance

Body weight (grams)
Initial 177.30± 12.80

175.95 ± 11.43
- 0.76 d

175.73 ± 11.10
- 0.88 d

Final 197.73 ± 15.03
174.02 ± 10.21

- 11.99 c

183.92 ± 14.08
- 6.98 d

Organ weights

Paired ovary
(mg)

162.60 ± 12.85
189.22 ± 15.66

+ 16.37 a

180.09 ± 14.38
+ 10.75 a

Paired uterus
(mg)

618.04 ± 49.67
533.67 ± 43.16

- 13.65 a

846.43 ± 73.38
+ 36.95 a

Vagina
(mg)

100.33 ± 7.85
87.51 ± 6.17

- 12.77 a

110.17 ± 8.24
+ 9.80 a

Tissue Somatic 
Index

Paired ovary 0.082 ± 0.005
0.108 ± 0.006

+ 31.70 a

0.097 ± 0.004
+ 18.29 a

Paired uterus 0.312 ± 0.023
0.306 ± 0.021

- 1.92 d

0.450 ± 0.032
+ 44.23 a

Vagina 0.050 ± 0.003
0.049 ± 0.003

-2.00 d

0.059 ± 0.004
+ 18.00 a

Table1: Effect of Eugenol and Ocimum sanctum linn.leaf extract on Ovary, Uterus and Vagina.

Mean± SD of six individual observations
+ and – percent increase and decrease respectively over control. 
a- p<0.001, c- p<0.05 indicates the level of significance.
d- non significant changes

Name of the parameters
Name of 

 the tissue

Control
(Vehicle 
treated)

Eugenol
administration

% change&
significance

OS 
administration

% change & significance

Protease activity (µmoles
of tyrosine equivalents /mg 

of protein / hr)

Ovary 0.39±0.02
0.71 ± 0.05

+82.05 a

0.55 ± 0.03
+41.02 a

Uterus 0.55±0.04
0.98 ± 0.07

+78.18 a

0.82 ± 0.06
+49.09 a

Free Amino acids (mg/g
wet wt)

  Ovary 27.43±1.36
48.51 ± 3.63

+76.85 a

39.84 ± 2.56
+45.24 a

Uterus 13.73±1.01
23.64 ± 1.57

+72.17 a

18.41 ± 1.17
+34.08 a

DNA (mg/g)
Ovary 1.13± 0.08

2.04 ± 0.18
+ 80.53 a

1.59 ± 0.11
+ 40.70 a

Uterus 2.45±0.19
4.76 ± 0.38

+94.28 a

4.72 ± 0.32
+92.65 a

RNA (mg/g)
   Ovary 1.85±0.12

2.64 ± 0.20
+ 42.70 a

3.40 ± 0.29
+ 83.78 a

   Uterus 3.46±0.27
6.37 ± 0.56

+84.10 a

6.85 ± 0.58
 +97.97 a

Mean± SD of six individual observations
+ and – percent increase and decrease respectively, over control.
a-p<0.001indicates the level of significance.   

Table 2: Effect of Eugenol and Ocimum sanctum linn.leaf extract on Ovary and Uterus.



4

Srinivasulu Reddy M, et al. OPEN ACCESS Freely available online

Bio Med, Vol. 13 Iss. 5 No: 433

Phospholipids

The data represents the ovary and phospholipids uterus significantly 
increases in both administrations (%p<0.001; %p<0.05) in Table 3.

Lipase activity

The data represents the activity of the Ovarian lipase significantly 
reduced either in both administration (%p<0.001). In the uterus, 
lipase activity increased significantly in both administrations 
(%p<0.001) in Table 3.

DISCUSSION 

Weight function, size and secretory is strictly regulated by estrogen 
[30]. The weight loss in rat may be the result of protein waste because 
it is not the availability of carbohydrates as an energy source [31]. 
Increased Ovarian weight (organ weight ratio) by administration is 
caused by more liquid ambitions [32]. Change sex accessories like 
the uterus; this is an estrogen dependency organ. The significant 
decrease in uterus weight is also seen in managing rat because of 
the no availability of hormones needed for the development of the 
uterus. Therefore, animals show significant prevention in loss of 
uterine weight, which may be caused by the effects of uterotrophic 
[33].

This research shows that the activities of ovarian protease 
significantly increase both in both administrations. Increased 
Ovarian protease activity can be associated with follicular atresia 
[34]. The increase in the activity of the uterine protease can inhibit 

the release of the protease from the epithelium, and the suppression 
of immunity can inhibit the activity of protease leukocyte [35].

Free amino acid is a structural unit that forms protein. The process 
of making proteins is called the translation and involves the 
addition of step-by-step amino acids to a protein chain that grows 
with ribozymes called ribosomes [36]. The increase in free amino 
acids from ovaries may be caused by their degradation and the 
possibility of utilizing degraded products for metabolic purposes 
[37]. The increase in ovaries in free amino acid content may be 
caused by damage to proteins for energy needs and disruption 
of amino acid merging in protein synthesis [38]. The increase in 
amino acids is free of uterine weight and stimulates uterine growth, 
indicating estrogenic activity. It is known that the provision of 
estrogen has a uterotropic effect on female rat [39].

Reproduction of the right cellular composition is controlled by 
genes through the action of RNA and DNA. Therefore this research 
focused on nucleic acid estimation. The increasing number of DNA 
and RNA on the ovarian tissue during the ovarian maturation 
shows that the synthesis of DNA and RNA correlates with an 
increase in the ecdystertoid titers. Increased number of DNA and 
RNA on the ovarian network efficiency to increase ovarian activity, 
including the amount and quality of oocytes without influence 
on the total content of DNA or RNA on the ovarian tissues [40]. 
Increasing the level of uterine DNA and RNA is less responsive to 
pregnancy stimulus in animals fed grain gluten or gelatin than in 
rat [41]. Increased levels of uterine DNA and RNA content showed 
estrogenic properties of administration Figures 1 & 2.

Name of the 
parameters

Name of 
the tissue

Control
(Vehicle 
treated)

Eugenol
administration

% change & significance

OS 
administration

% change & significance

Glucose
(mg/g)

Ovary 3.78 ±0.23 6.35 ± 0.43 
+67.98 a

5.29 ± 0.37
+39.94 a

Uterus 4.84 ±0.29 7.78 ± 0.56
+60.74 a

6.65 ± 0.47
+37.39 a

Glycogen
(mg/g)

Ovary 6.52 ±0.43 3.67 ± 0.22
-43.71a

5.35 ± 0.41
-17.94 b

Uterus 13.44 ±0.98 8.94 ± 0.62
-33.48 a

7.33 ±0.58
- 45.46 a

G-6-PDH
(µmoles of       formazan 
formed/mg protein /hr)

Ovary 3.46 ±0.25 2.25 ± 0.17
- 34.97 a

1.55 ±0.12
- 55.20 a

Uterus 0.088 ±0.005 0.124 ±0.010
+40.90 a

0.116 ± 0.008
+31.81a

Triglycerides (mg/g) Ovary 36.63±2.97 55.69 ± 4.10
+52.03 a

48.52 ± 3.25
+32.45 a

Uterus 21.38±1.86 30.79 ± 2.32
+44.01 a

37.85 ± 2.91
+77.03 a

Phospholipids (mg/g) Ovary 24.59±1.44 32.74 ± 2.16
+33.14 a

27.64 ± 1.35
+12.37 c

Uterus 18.49±1.08 31.13 ± 2.46
+68.36 a

26.77±1.79
+44.78 a

Lipase activity
(µmoles of PNPA cleaved/mg 

protein/hr)

Ovary 5.37±0.48 2.92 ± 0.21
-45.62 a

2.22 ± 0.19
-58.65 a

Uterus 3.82±0.29 7.24 ± 0.67
+89.52 a

5.46 ± 0.45
+42.93 a

Mean± SD of six individual observations
+ and – percent increase and decrease respectively over control. 
a-p<0.001, b- p<0.01, c-p<0.05 indicates the level of significance.

Table 3: Effect of Eugenol and Ocimum sanctum linn.leaf extract on Ovary and Uterus.
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Figure 1: Ocimum sanctum linn. plant and extraction process. 

Figure 2: Extracted chemical components from Ocimum sanctum linn.

The level of glucose transportation into cells is governed by 
hormone peptides and steroids, including estrogen [42]. Estrogen 
has been proven to quickly activate several signal transduction path 
components, including those associated with glucose transporter 
translocation, such as cAMP, calcium and MAP kinase [43,44]. 
Eugenol and Ocimum sanctum linn. leaf extract shows significantly 
increased glucose in reproductive organs such as ovaries and 
uterus. Ovarian glucose levels significantly increase both in both 
administrations. Increasing ovarian glucose levels may be caused 
by reducing the availability of ovarian estrogen [45]. Glucose 
levels significantly increase in the uterus, revealing that adequate 
glucose absorption and metabolism are very important for the 
exact differentiation of the uterine endometrium towards a 
receptive state that can support embryonic implantation. Glucose 
transporter can play in normal uterine physiology and pathological 
conditions of infertility, endometrial cancer, and polycystic ovarian 
syndrome [46].

The presence of glycogen in reproductive organs is very important 
for many reproductive phenomena such as the formation of 
proliferation of Des aguomata and uterus [47], implantation [48], 
Nolution [49], Uterus receipts (psychoyos, 1980) transportation in 
the female genital tract [50]. Eugenol and Ocimum sanctumlinn. leaf 
extract shows significantly reduced glycogen in ovaries and uterus. 
Therefore, the decrease in ovarian glycogen levels may be caused 
by reducing steroidogenesis, which is associated with gonadotropin 
[51]. The uterus significantly decreases at glycogen levels 
responsible for changing the Milieu uterus that is not profitable 
for implantation and maintenance of pregnancy [52].

The G-6-PDH decreases significantly in the ovary, where the 
uterus increases in both administrations. Steroidogenesis in the 
ovary is under the physiological control of two dehydrogenases 
namely glucose-6-phosphate dehydrogenase [G-6-PDH] and 
Δ5−3βhydroxyfteroid dehydrogenase Δ5−3β-SHD. Both extracts 
inhibit the activity of two enzymes significantly [53]. The G-6-PDH 
increased significantly on the uterus to stimulate Endo and the 
growth of myometrium to prepare the uterus for the possibility of 
pregnancy [54].

The level of triglycerides has a deep and essential effect on the 
uterus to stimulate endo and the growth of myometrium to 
prepare the uterus for the possibility of pregnancy [54]. Eugenol 
and Ocimum sanctum linn. leaf extract shows a significant increase 
in triglycerides in reproductive organs such as ovaries and uterus. 
Ovarian significantly increased in triglyceride concentration due 
to oxidation disorders [55]. Forbes 1986 suggested that estrogen 
increase lipid mobilization of the adipose tissue to offset negative 
energy balance by diverting non-esterful fatty acid from the adipose 
depot to function as a precursor of energy from various tissues. 
So because estrogen which was revealed in rat managed, Lipid 
accumulated in the uterus [56].

Phospholipids increased significantly in all networks by both 
administrations. Ovarian is an organ that has never rested and 
follicles began to grow at any time and when they developed a large 
number of cells. Phospholipids content has been involved in ova 
maturation. In this study, the accumulation of phospholipids ovaries 
represented, the administration disrupted follicular development, 
causing postponing ovum [57]. Phospholipids content has been 
involved in ova maturation. Hyper phospholipemia usually occurs 
before Hyper Cholesteremia. So because of imbalances in gonad 
steroids, which are important for the normal function of gonad, 
phospholipids increase. Phospholipids increased significantly 
in both administrations. In the uterus, uterine lipid metabolism 
seems to be oriented to oxidation of lipids that produce increased 
phospholipids. This can be correlated with a decrease in oxidative 
metabolism because of the low levels of estrogen circulating. A 
study on uterine phospholipids such as phosphatidyl choline, 
sphingomyelin, phosphatidyl inositol, phosphatidyl ethanolamine, 
cardiolipin, and phosphatidic acid inhibits the binding of estradiol 
and estrogen receptors. Therefore the decrease in estrogen levels is 
also responsible for accumulation of phospholipids [55].  

Lipase is an enzyme that catalyzes the details of 'fat hydrolysis 
lipids [58]. Lipase is a subclass of Esterases. Lipass performs an 
important role in digestion, transportation and processing lipid 
diet [eg. Triglycerides, fats, oil] in most, if not all, living organisms. 
There was a significant decrease in ovarian lipase activity in both 
administrations. The decrease in lipase activity with administration 
clearly shows that the level of lipid accumulation is higher in the 
form of yolk globules during ovarian maturation [59]. In the uterus, 
the height of lipase activity in both administrations. The increase 
in lipase activity in this study supports the existence of lipoprotein 
lipase activities reported in the uterus of obesity rats and the 
relationship between enzyme activity and reproductive problems in 
these animals. In both species, lipase tissue activities are changed 
on this genetic mutant reproductive tissues compared to control. 
Estrogen has been shown to modulate cell lipase activity [60]. 

CONCLUSION

In conclusion, weight loss in rat may be the result of protein waste 
because it is not the availability of carbohydrates as an energy 
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source. The ovaries represented, the administration disrupted 
follicular development, causing postponing ovum. It is known that 
estrogen provisions have a uterotropic effect on female rat. Eugenol 
administration significantly decreases in body weight. Eugenol 
and Ocimum sanctum linn. leaf extract effect on the antifertility  of 
female rats.

CONFLICTS OF INTEREST 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to 
influence the work reported in this paper. 

ACKNOWLEDGMENT

The authors are grateful to the cassava breeding team at Sri 
Venkateswara University (SVU) for their technical support during 
the course of this study.

FUNDING 

This research received no specific grant from any funding agency in 
the public, commercial or non-proft sectors.

REFERENCES

1. Tripathy KD. Essentials of Medical Pharmacology. 6th(edn). 2008;311.

2. Still PE, Macklin AW, Ribelin WE, Smalley EB. Relationship of 
ochratoxin A to fetal death in laboratory and domestic animals. 
Nature.  1971;234:563-564.

3. Brown MH, Szezech GM, Purmalis BP. Teratogenic and toxic effects 
of ochratoxin A in rats. Toxicol Appl Pharmacol. 1976;37:331-8.

4. Wang YF. Male reproductive health research needs and research 
agenda Asian and Chinese perspective.  Asian J Androl. 1999;113-20.

5. Absar S, Mason J, Anjum A, Haboubi N. A new combined form 
significantly improves accuracy of pathological diagnosis in 
inflammatory bowel disease in absence of the clinicopathological 
conference Tech Coloproctol. 2006;10:227–232.

6. Mallikarjun P, Sharanabasappa SB, Vijaykumar BM, Saraswati BP. 
Evaluation of someindigenous plant extracts for antiimplantation 
activity inalbino rats. Ori Pharmacy Exp Med. 2005;5:347-351.

7. David AJ, Adefolaju GA, Enaibe BU. LDH and G-6PDH activities in 
the ovaries of adult female Wistar rats following the administration of 
aqueous extracts of neem (Azadirachtaindica) leaves. African Journal 
of Biotechnology. 2009;8(7):1310-1313.

8. Craveiro AC, Fernandes AG, Andrade CHS. Essential oils from 
Northeastern plants. Editions UFC, Fortaleza. 1981.

9. Franchomme P, Penoel D. Phenols methyl-ethers et ether-oxydes. In 
L’aromathérapieexactment. Encyclopédie de l’utilisationthérapeutique 
des huiles essentials. Editions Roger Jollois Limoges France. 1995;170-
176.

10. Tisserand R, Balacs T. Essential oil safety a guide for health care 
professionals. 1995.

11. Bruneton J. Terpenoids and steroids. In Pharmacognosy, 
phytochemistry, medicinal plants. Edited by J. Bruneton, Lavoisier 
Technique and Documentation Paris. 1995;385–621.

12. Craveiro AA, Fernandes AG, Andrade CHS. Essential oils of wild 
regional cinnamon Cienc. 1977;29:455.

13. Mboso OE, Eyong EU, Ebong PE, Iwara AE, Odey M. The effects of 
the ethanolic extract of Ereromastaxspeciosa leaf on the serum levels 
of leuteinizing hormone, follicle stimulating hormone, progesterone 

and estradiol in female pubertal rats. Annals of Biological Research. 
2013;4:136-40.

14. Egba SI, Udom ID, Okonkwo CO. Comparative effect of oral 
administration of some dietary lipids on fertility hormones of female 
wistar albino rats. Global J Biotech Biochem. 2014;9: 24–9.

15. NeelfarShama SA. Mine of medicinal uses Ocimum sanctum, the 
holy basil. International Journal of Pharmacy Review & Research. 
2012;2:69-74.

16. Ahmed M, Khan MY, Khan AA. Effects of Ocimumsanctum(Tulsi) 
on the reproductive system An updated review. Biomedical Research. 
2002;13(2/3):63-67.

17. Kumari SPK, Sridevi V, Lakshmi MVVC. Studies on Phytochemical 
screening of aqueous extract collected from fertilizers affected two 
medicinal plants. J Chem Bio Phy Sci Sec B. 2012;2(3):1326-1332.

18. WHO, Protocol CG-40. Preparation of Alcoholic Extract for Bioassay 
and Phytochemical Studies. Geneva, World Health Organization. 
1983.

19. Shankar Mondal, Bijay R, Mirdha and Suhil C. The science behind 
sacredness of tulsi (Ocimum sanctum Linn). Indian J Physiol 
Pharmacol. 2009;53(4):291-306.

20. Kulkarni D. Eugenol induced changes in reproductive cycle of female 
albino rats. Biosci Biotech Res Comm. 2011;4(1):98-101.

21. Moore S and Stein WH. A modified ninhydrin reagent for the 
photometric determination of amino acids and related compounds. J 
BioL Chem. 1954;211:907-913.

22. Munro HN, Fleck A. The determination of nucleic acids. Meth 
Biochem Anal. 1966;14: 113-176.

23. Mendel BA, Kemp and DK Mayes. A colorimetric micro method for 
the determination of glucose. Biochem J. 1954;56:639-645.

24. Lohr GW, Waller HD. Glucose-6-Phosphate dehydrogenase. In 
Bergmeyer HU (ed) Methods of enzymatic analysis. Verlag Chemie 
Weinheim. 1965;744-752.

25. Natelson S. Triglycerides procedure in techniques of clinical chemistry, 
Charless C Thomas Publishers Springfield Illinois USA 3rd edn. 
1971b;273-280.

26. Zilversmidth DB and Davis BS. Micro determination of plasma 
phospholipids by trichloroacetic acid precipitation. J Lab Clin Med.  
1950;35:155-160.

27. Huggins C, Lapides  J. Lipase  in Methods in Ericymology I (eds)
Colowick SP, Kaplan NO (New  York Academic Press). 1955;627-642.

28. Fischer RA. Statistical methods for research workers Oliver Boyd. 
1950.

29. Pillai SK, Sinha HC. Statistical method for biological workers. 
Ramprasad and Sons Agra 1968.

30. Onyeka CA, Aligwekwe AU, Olawuyi TS. Antifertility Effects of 
Ethanolic Root Bark Extract of Chrysophyllumalbidumin Male 
Albino Rats. Int J App Res in Natural Products. 2012;5(1):12-17.

31. Prabu K, Natarajan E. Antihyperglycemic effect of chitosan of 
podophthalmus vigil in streptozotocin induced diabetic rats. IJPSR. 
2012;4(1):352-359.

32. Fatma AI-Qudsi, Linjawi S. Histological and Hormonal Changes 
in Rat Endometrium under the Effect of Camphor. Life Sci J. 
2012;9(2):348-355.

33. Saraswathi K, ArunNagendran N, Karthigaichamy R, Chandrasekaran 
S.  Livelihood support from an invasive species Prosopisjuliflora. Int j 
curr sci. 2012;1:31-36.

34. Leon J and Spicer. Proteolytic Degradation of Insulin-Like Growth 



7

Srinivasulu Reddy M, et al. OPEN ACCESS Freely available online

Bio Med, Vol. 13 Iss. 5 No: 433

Factor Binding Proteins by Ovarian Follicles A Control Mechanism 
for Selection of Dominant Follicles. Biology of reproduction. 
2004;70:1223–1230.

35. Patel RV, Sanjay CP. Retention of Fetal Membranes and its Clinical 
Perspective in Bovines. Scholars J Agric Vet Sci. 2016;3(2):111-116.

36. Rodnina MV, Beringer M, Wintermeyer W.  How ribosomes make 
peptide bonds. Trends in Biochemical Sciences. 2007;32(1):20–6. 

37. Ahmad MK, Sharma DK. Ansari S, Ansari BA et al. Effect of lambda-
cyhalothrin  andNeemgold on some biochemical parameters in the 
gill, liver, and ovary of zebrafish. Daniorerio (Cyprinidae). Arch Pol 
Fish. 2012;20:19-25.

38. Sharma DK, Ansari BA. Effect of Deltamethrin and a Neem Based 
Pesticide Achook on Some Biochemical Parameters in Tissues Liver, 
Ovary and Muscle of Zebrafish Daniorerio (Cyprinidae). Res J Chem 
Sci. 2011;1(4):125-134.

39. Neeru V, Sharma S. Post-Coital Antifertility Activity of Hibiscus rosa-
sinensis Linn. Roots. 2008;5(1):91–94.

40. Hassan AM, Wagdy KB, Ahmed KA. Genetic and histopathology 
studies on mice effect of fenugreek oil on the efficiency of ovarian and 
liver tissues. African J Biotech. 2006;5(5):477-483.

41. Leathem JH, Oslapas R, Fisher CJ. Protein Nutrition and the 
Biochemical Composition of the Uterus. FertilSteril. 1968;9(2):208-
11.

42. Jimenez A, Rozengurt E. Multiple control mechanisms underlie 
initiation of growth in animal cells. Nature. 1974;251:624–626.

43. Migliaccio A, Domenico M, Castoria G, Bontempo P, Nola E,  
Auricchio F et al. Tyrosine kinase/p21ras/ MAP-kinase pathway 
activation by estradiol-receptor complex in MCF-7 cells. EMBO J. 
1996;15:1292–1300.

44. Moorthy K, Yadav UCS, Mantha AK, Cowsik SM, Sharma D, Basir SF 
et al. Estradiol and progesterone treatment change the lipid profile in 
naturally menopausal rats from different age groups. Biogerontology. 
2004;5:411-419.

45. Sharangouda JP, Saraswati BP. Efficacy of citrus medica seeds extracts  
on reproductive activities in female albino rats. Pharmacologyonline. 
2009;2:803-817.

46. Frolova AI, Moley KH. Glucose transporters in the uterus an analysis 
of tissue distribution and proposed physiological roles. Reproduction. 
2011;142(2):211- 20.

47. Turner DC, Bagnara JT. Geneml Endocrinology, 5th (edn). 1975.

48. Laurence DJR, Stevens U, Bettelheim R. Role of plasma 

carcinoembryonic antigen in diagnosis of gastrointestinal, mammary 
and bronchial carcinoma. Br Med J. 1972;3:605.

49. Murdoch RN. Glycogen, glycogen-metabolizing enzymes, and acid 
and alkaline phosphatases in the endometrium of the ewe during early 
pregnancy. Aust J Biol Sci. 1970; 23:1289-1296.

50. Mathur J, Ahuja PS, Nandalal, Mathur AK. Propagation of 
Valenanawallachr DC using encapsulated apical and axial shoot buds. 
Plant Sci. 1989;60:111–116. 

51. Devendra NK, Vijaykumar B,Seetharam YN, Suresh P. Effect of 
Ethanol Extract of Whole Plant of Trichosanthescucumerina var. 
cucumerina L. on Gonadotropins, Ovarian Follicular Kinetics and 
Estrous Cycle for Screening of Antifertility Activity in Albino Rats. Int 
J Morphol. 2009;27(1):173-182.

52. Sharangouda JP, Sneha R, Ravikumar B, Venkatesh S, Vishwanatha 
T, Saraswati PB et al. Withdrawal antifertility effect of petroleum 
ether extract of Citrusmedica seeds in  female  albino  rats.  Medicinal 
Plants. (2013);5(2):76-81.

53. Bandyopadhyay S. Anti-Fertility Activity of Methanol Extract of 
Bassialatifolia and Cajanuscajan in Female Albino Mice Ovaries. 
Iranian J pharmacology therapeutics. 2010;9(2):83-87.

54. Seidlová-Wuttke D, Becker T,  Christoffel V, Jarry H, Wuttke 
W. Silymarin is a selective estrogen receptor β (ERβ) agonist and 
has estrogenic effects in the metaphysis of the femur but no or 
antiestrogenic effects in the uterus of ovariectomized (ovx) rats. J 
Steroid Biochem Mol Bio. 2003;86(2):179-188.

55. Lalithamma A, Changamma C. A study on ovarian metabolic profiles 
in estradiol valerate administered aged female rats. Int J Pharm Pharm 
Sci. (2013);5(1):97-99.

56. Lalithamma A, Changamma C. Estradiol Valerate (Progynova) on 
Uterine & Vaginal metabolites of aged Female Albino Rats. Int J 
Pharma Sci. 2013b;22(2):121-125.

57. Kottaimuthu A, Sethupathy S, Manavalan R, Karar PK. Hypolipidemic 
effect of methanolic extract of Dolichosbiflorus Linn In high fat diet 
rats. Indian J Exp Biol. 2005;43(6):522- 525.

58. Svendsen A. Lipase protein engineering. Biochim Biophys Acta. 
2000;1543(2):223-228.

59. Akila N, Munuswamy N, Sangeetha S, Rani DS. Serotonin induced 
ovarian maturation in female mole crab emerita emeritus. Int J Curr 
Res. 2016;8(9):37658-37664.

60. Garris DR, West L, Pekala PH. Ultra structural and Metabolic 
Changes Associated with Reproductive Tract Atrophy and Adiposity 
in Diabetic Female Mice. The Anatomical Record. 1986;216:359-366.


