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ABSTRACT 

Uterine receptivity for implantation of an embryo is regulated by 

ovarian hormone estrogen. When function of the hormone is disrupted, 

for example by anti-estrogenic substances, the implantation process 

may also be disrupted. Some types of plants, including nut grass, have 

been known to contain anti-estrogenic compounds. The research aimed 

to determine the anti-estrogenic effect of tuber extract of Cyperus  

rotundus on the endometrial thickness of mice (Mus musculus L). By using a completely 

randomized design, 18 of healthy female mice, aged 3-4 months, weighing 30-40 g were 

grouped into three each consisted of six mice.  Group-1 is mice that are given distilled water 

as a control. Group-2 is mice treated with anti-estrogenic drug tamoxifen of 0.16 mg/40g 

body weight. Group-3 is mice given tuber extract of nut garss at a dose of 135mg/40g body 

weight. The treatment were given once daily for 14 days. On the day 15 all mice were 

sacrificed, the womb was dissected to be made histological slides of uterus. The result is 

either tamoxifen 0.16mg/40g body weight as well as tuber extract of nut grass 135 mg/40g 

body weight are significantly reduce the thickness of endometrium compared with that of 
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control. Thus it can be concluded that the tuber extract of C. rotundus has anti-estrogenic 

effects on the endometrial thickness of mice. 

 

KEYWORDS: Cyperus rotundus, nut grass, tamoxifen, antiestrogenic effect, endometrial     

thickness 

 

INRODUCTION 

Implantation involves interaction between the blastocyst and the uterine endometrium that 

goes through a series of unique stages
[1]

 on a right time and  place.
[2]

 The end stages of the 

implantation is the invasion of blastocyst into the maternal tissues, from which the embryo 

obtain nutrients essential to life and development.
[3] 

Uterine receptivity for implantation of an 

embryo is regulated by ovarian hormones estrogen and progesterone. Several cytokines and 

growth factors also play an important role in embryo implantation under the influence of 

ovarian hormones. As some of the molecules involved in the interaction between the embryo 

and maternal tissue during the implantation process takes place. It has also been known that, 

if the function of these molecules during implantation failure, the implantation is also 

impaired, and even lead to infertility.
[4]

 Biochemical and molecular aspects of the 

endometrium is strongly associated with the ability of embryo implantation. In an 

endometrial biopsy there was molecules known to be associated with the endometrial 

response. A number of factors could cause interference with the implantation, low receptivity 

of endometrium will lead implantation failure.
[5,6]

  One of the causes of the implantation 

failure is biochemical and molecular disruption in endometrium.
[7]

 In addition, 

malfunctioning of the endometrium can be caused by antiestrogenic compounds that known 

to be contained in the nut grass Cyperus rotundus.
[8]

 Antiestrogenic drugs often used in the 

treatment of breast cancer, because  physiologically estrogen stimulate normal breast growth. 

Antiestrogen acted by modifying or antagonize the action of estrogen and among the 

antiestrogenic drugs is tamoxifen.
[9]

 A study to compare the effect of estrogen with 

antiestrogen reported by Papaconstantinou et al.
[10]

 showed that the estrogen compounds 

causing increases the weight of uterus, on the contrary anti-estrogen made the uterine weight 

decreased. Antiestrogen is substances that fight or lessen the effects of estrogen and able to 

eliminate a part or the whole action of estrogen. 

 

To ascertain the antiestrogenic effects of crude extract of nut grass plant (Cyperus rotundus) 

on the uterine wall thickness, methanolic tuber extract of the plant has been applied to female 

mice for 14 days. 



www.wjpls.org 

 

343 

Kanedi et al.                                            World Journal of Pharmaceutical and Life Sciences 

MATERIALS AND METHODS 

Plant Samples and Extraction 

The samples of nut grass plant (Cyperus rotundus L.) were collected from suburbs Bandar 

Lampung. To prepare simplicia,  fresh tubers of the grass which has been previously washed 

were sun dried. Once dry, the tubers were ground to be a powder form. Then, by using 

Soxhlet apparatus the simplicia was extracted using methanol solvent at the temperature of 

35
o
C and the rotation of 60 rpm for 60 minutes. 

 

Experimental Mice and Treatment 

Female  Swiss albino mice (Mus musculus L.) aged 3-4 moths, weighing 30-40 grams were 

used for the study. The animals and the food pellets were obtained from Lampung Veterinary 

Center, Indonesia.  Mice were housed in a room at the temperature of 25°C and 12:12-hour 

light-dark cycle with free access to water and pellets ad libitum. All animal care and 

treatment procedures were approved by the Ethics Committee, Faculty of Medicine, 

University of Lampung, Indonesia. 

 

By using a completely randomized design, the animals grouped into three consisted of six 

rats each. Group-1 is mice that are given distilled water as a control. Group-2 is mice treated 

with anti-estrogenic drug tamoxifen of 0.16 mg/40g body weight. Group-3 is mice given 

tuber extract of nut grass at a dose of 135mg/40g body weight. The treatment were given 

once daily for 14 days. By the day 15, after being deeply anesthetized using chloroform, all 

mice were sacrificed, the womb was dissected to be made histological slides of uterus. 

 

Study Parameters and Data Analysis 

Study parameters assessed in this study is the thickness of endometrial layers of the uterine 

wall. The data are presented as Mean ± SD and analyzed statistically using a one-way 

ANOVA. Least Significance Difference (LSD) test was used as the post hoc test. All of the 

statistics that were applied are programmed in SPSS version 21. 

 

RESULTS NAD DISCUSSION 

The descriptive data of the effects of tamoxifen and tuber extract of  C. rotundus on thickness 

of endometrial layers of mice uterine wall are presenterd in Table 1. The results of analysis of 

variance (ANOVA) of the data in the Table 1 are tabulated in Table 2. 
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Table 1: The descriptive data of the effects of tamoxifen and tuber extract of C. 

rotundus on thickness of endometrial layers of mice uterine wall. 

N Control Tamoxifen Extract 

1 203.5 154 145.2 

2 196.5 147 138.1 

3 189 140.5 131.5 

4 182.9 133.5 124.5 

5 175 126 117 

6 168.5 119.5 110.5 

Mean 185.90 136.75 127.85 

SD 13.13 12.96 13.03 

 

Table 2: The results of Analysis of Variance. 

Source DF Adj SS Adj MS F-Value P-Value 

Treatment 2 11743 5871.4 34.5 0.000 

Error 15 2552 170.1 
  

Total 17 14295 
   

 

As the F-value of the ANOVA (=34.5) and the P-value <0.01 it can be suggested that the 

difference between groups of treatment is highly significant. By using Least Significant 

Difference (LSD) against the above descriptive data resulted in the lower bound of 

LSD=16.046  and the upper bound=22.191.  The notation of the difference of  mean values 

between the treatments are presented in Table 3. 

 

Table 3: The difference of mean thickenss of endometrium between treatment group of 

mice. 

Treatments Mean 
Difference 

Control Tamoxifen 

Control 185,90  
 

Tamoxifen 136,75 49,15
** 

 
Extract 127,80 58,10

** 
8,95

ns 

Notes: ** mean highly significant different  at P<0.01 

‘ns’ mean not significant different at P>0.05 

 

Based on the results of statistical test above, it can be affirmed that both tamoxifen and tuber 

extract of nut grass effectively reduce the thickness of the endometrial layers of uterine wall 

of mice. 

 

The endometrial surface consists of mucosal epithelial cells, which its main function to 

facilitate implantation of an embryo.
[11]

 The endometrial receptivity determined by the 

molecular and genetic markers in the form of cytokines, growth factors, transcription factors 
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and ovarium hormones, such progesterone, the most essential for implantation and pregnancy 

of all mammals, as well as the specific estrogen hormones.
[12, 4]

 In this study, tuber extract of 

C. rotundus showed antiestrogenic effect on reducing thickness of the endometrial lining and 

caused no proliferation on endometrial epithelial cells. It was allegedly due to the absence of 

estrogen influence on the endometrium which imply that tuber extract of C.rotundus possess 

an anti estrogenic activity. Estrogen is required for the proliferation of uterine epithelial cells 

and enhance the action of progesterone through the induction of progesterone receptor genes. 

The progesterone plays a role in controlling  proliferation, differentiation, maintenance of 

endometrial stroma, glandular and  myometrial cells.
[12]

 

 

The syntesis of progesterone by corpus luteum will stimulate proliferation and diffentiation of 

stroma cells. Furthermore, implantation of an embryo the will promote secretion of estradiol-

17β that in turn stimulate proliferation and differentiation of the uterine epithelial cells.
[13]

 

 

It was also suggested that the endometrium may undergo histological changes, such as 

vascularization of the endometrium, development of endocrine glands and pinopod  to be 

luminal surface of the epithelium.
[14]

 These changes are  known as morphological changes 

due to the influence of the endometrial estrogen and progesterone.
[15]

 A series action of 

estrogen and progesterone of endometrium will result in secretion of epithelial gland and a 

series of decidual transformation in the stroma cells.
[16]

 Estrogen and progesterone are 

important for regulating the uterine receptivity to embryo development and the success of  

pregnancy. The differentiation of stromal cells into decidual cells is responded by the 

progesterone hormone during the decidualization process, which is characterized by 

morphological changes and prolactin secretion.
[17] 

Finally endometrium undergo 

morphological and functional changes, including growth, differentiation and desquamation. 

Finally endometrium undergo morphological and functional changes, including growth, 

differentiation and desquamation. Simultaneously physiological changes initiated in 

preparation for endometrial receptivity and control the invasion of cells tropoblas in the mid-

secretory phase of implantation process.
[18]

 

 

CONCLUSION 

Either tamoxifen as well as tuber extract of nut grass  equally give effect in reducing 

endometrial thickness of mice.   Thus it can be concluded that tuber methanolic extract of C 

rotundus allegedly possess antiestrogenic activities and potentially as an antiimplatation drug. 

 



www.wjpls.org 

 

346 

Kanedi et al.                                            World Journal of Pharmaceutical and Life Sciences 

REFERENCES 

1. Yang YJ, Yu-Jing C, Shu-Min B, Peng S, Wei-Min L, and En-Kui D. Leptin-directed 

embryo implantation: Leptin regulates adhesion and outgrowth of mouse blastocysts and 

receptivity of endometrial epithelial cells. Anim. Reprod. Sci., 2006; 19: 155-167. 

2. Chedrese, P.J. 2009. Reproductive Endocrinology. A Molecular Approach. Springer.,          

35– 53. 

3. Van Mourik, M.S.M., N.S. Macklon, and C.J. Heijnen. Embyonic implantation: 

Cytokines, andhesion molecules, and immune cells in establishing an implantation 

evironment. J. Leukoc. Biol., 2009; 85(1): 4-19. 

4. Hamid HY and Zakaria Md ZAB. Embryo implantation: Shedding light on the roles of 

ovarian hormones, cytokines and growth factors in the implantation process. Afr. J. 

Biotechnol., 2012; 11(97); 16297-16304. 

5. Achache H, Revel A. 2006. Endometrial receptivity markers, the journey to successful 

embryo implantation. Human Reproduction Update., 2006; 6: 731-746. 

6. Ledee-Bataille N, Lapree-Delage G, Taupin JL, Dubanchet S, Frydman R and Chaouat G. 

Concentration of leukaemia inhibitory factor (LIF) in uterine flushing fluid is highly 

predictive of embryo implantation. Hum Reprod., 2002; 17: 213–218. 

7. Kabir-Salmani M, Hosseini A, Valojerdi MR. Endometrial receptivity to implantation in 

humans: Biochemical and molecular aspects. Yakhteh Medical Journal., 2008; 10(1):       

1-24. 

8. Pal DK and Dutta S. Evaluation of antioxidant activity of the roots and rhizomes of 

Cyperus rotundus L. Indian J Pharm Sci., 2006; 68: 256-258. 

9. Nephew, Kenneth P. et al. Effect of Oral Administration of Tamoxifen, Toremifene, 

Dehydroepiandrosterone, and Vorozole on Uterine Histomorphology in the Rat. Journal 

of Experimental Biology and medicine. Indiana University School of Medicine., 2000; 

288-294. 

10. Papaconstantinou A.D., Fisher, B.R., Umbreit, T.H., Brown, K.M. Increases In Mouse 

Uterine Heat Shock Protein Levels are a Sensitive and Specific Response to Uterotrophic 

Agents. Environmetal Health Perpesctive., 2002; 12(110): 1207–1212. 

11. Achache H, Revel A. Endometrial receptivity markers, the journey to successful embryo 

implantation. Hum Reprod Update., 2006; 12: 731–746. 

12. Dey SK, Lim H, Das SK, et al. Molecular cues to implantation. Endocr Rev., 2004; 25: 

341–373. 



www.wjpls.org 

 

347 

Kanedi et al.                                            World Journal of Pharmaceutical and Life Sciences 

13. Norwitz ER, Schust DJ, Fisher SJ. Implantation and the survival of early pregnancy.  N 

Engl J Med, 2001; 345: 1400-1408. 

14. Enders AC. Trophoblast-uterine interactions in the first days of implan-tation: models for 

the study of implantation events in the human. Semin Reprod Med., 2000; 18: 255-63. 

15. Png, F.Y., Murphy, C.R. Closure of the uterine lumen and the plasma membrane 

transformation do not require blastocyst implantation. Eur. J. Morphol., 2000; 38:         

122–127. 

16. Brabec CM, Hill JA. Cytokines/growth factors in the human fallopian tube. In: Hill JA. 

Eds. Cytokines in human reproduction. New York: Wiley., 2000; 228. 

17. Dunn CL, Kelly RW, Critchley HO. Decidualization of the human endometrial stromal 

cell: an enigmatic transformation. Reprod Biomed Online, 2003; 7(2): 151-161. 

18. Munro, S. K., Farquhar, C. M., Mitchell, M. D., and Ponnampalam, A. P. Epigenetic 

regulation of endometrium during the menstrual cycle: Mol Hum Reprod., 2010; 16(5): 

297-310. 


