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Abstract: The present investigation was aimed to study the effect of hexane fraction of seed 

extract of Melia azedarach Linn. (Family: Meliaceae) on estrous cycle, fertility and 

implantation in female albino rats @1mg, 3mg, 6mg, 12mg, 24mg/kg body weight. Fertility 

index and average number of embryos were considerably reduced in the adult cycling rats 

after 18 days of treatment @6mg, 12mg and 24mg/kg b.wt. However, the occurrence of 

various stages of estrous cycle was not disturbed significantly in the treated rats. Pre-

implantation, post-implantation and total prenatal mortality was significantly increased in the 

treatment group (24mg/kg b.wt.) as compared to control during D1-D7pc and D7-D18pc 

treatments. The average gestation period was increased by about 9.5 days, where as litter size, 

live birth index and average life span of young ones @24mg/kg b.wt. decreased considerably. 
Thus, the results indicate that the hexane fraction of M. azedarach can be used as a fertility 

regulating agent as it possess antifertility, anti-implantation / abortive activity that may be 

attributed to its antiestrogenic property resulting in hormonal imbalance creating an 
unfavorable uterine environment for nidation. 
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Introduction                                                                                                                                

Rodents because of their high rate of reproduction impose great loss to the agricultural produce in 
India1 by inflicting 5-10% damage in different crops. Therefore they are considered to be the most destructive 

vertebrate pests. Moreover, population all over the world has increased during the past years. To meet the 

demands of ever increasing human population and to prevent the spread of various diseases and economic loss, 

it becomes imperative to develop and apply various types of rodent management strategies. The indiscriminate 

use of persistent and toxic rodenticides has created serious problems like rodenticide resistance and 

environmental pollution. So, a promising alternative for rodent control
2
 is the use of biologically active fertility 

regulating botanical substances which are considered ecologically and environmentally safe and interfere with 
the natural patterns of reproduction and can meet the needs of National Rodent Control3.                                                                                                                                       

 Extracts of many plants are known to possess abortifacient activity in various rodents
3-5
. 

Hydroalcoholioc extract of Melia azedarach roots
6
 and Melia azedarach seed extract

7
 have been evaluated for 

antiimplantation , estrogenic / antiestrogenic and progestational / antiprogestational activity. Azadirachta indica 

, a member from the same family Meliaceae as M. azedarach has been reported  to have antifertility and 

antiimplantation activity from geographically distant areas
8-13

.                          

 Present authors also investigated the effect of A. indica and M. azedarach seed extracts on 

folliculogenesis in albino rats
14
. But there is no evidence of  the effects of fractions of Melia seed  extract on the  
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estrous cycle and post-coital efficacy in rats. So, the present study proposes to evaluate the effects of hexane 

fraction of Melia (Family: Meliaceae) seed extract on the estrous cycle and post-coital efficacy in albino rats.  

Materials and Methods 

Preparation of Plant Extract 

 Ripe drupes of M. azedarach (dharek) were collected from trees growing at Punjab agricultural 

university, Ludhiana in the months of Feb-March. Seeds of shade dried matured drupes were powered (100gm) 

and hexane fraction was extracted at 35°C 
15,16 

which was considered as non-polar fraction. This fraction was 
then dissolved in olive oil to prepare doses on per kg body weight basis. The mode of administration was oral. 

Experimental Design 

 Mature cyclic female albino rats weighing 135±10 gm bred in the Small Animal Colony of Punjab 
Agricultural University, Ludhiana were used for the present investigation. The animals were provided standard 

diet (Hindustan Lever Pvt. Ltd.) and water ad libitum. All the rats were caged in standard laboratory conditions 

(temperature 22±3°C and 14 hour light / 10 hour dark cycle). The stage of estrous cycle of each rat was 
determined by taking vaginal smears17 (using 0.9%NaCl, w/v) daily between 9.00am to 10.00 am. Rats showing 

at least three regular four day cycles and in diestrous phase of estrous cycle were selected for the study. 

(A) Preliminary screening for antifertility activity 

Mature regular cyclic female rats were divided into six groups (7rats/ group) .  

Group I: Olive oil (vehicle) 

Group II, III, IV, V, VI: Hexane fraction @1mg, 3mg, 6mg, 12mg, 24mg/kg body weight /day, respectively. 

The different doses of extract and vehicle were orally administered for 18 days. 

The treated female rats were then paired with the male rats of proven fertility in the ratio 2:1 (2 females: 

1 male) for 7days. On the 8
th
 day, male rats were separated. Thirteen days after the separation, the rats in all the 

groups were autopsied for determination of fertility index, average number of embryos, pre-/post- implantation 

mortality and total prenatal mortality, using the formulas: 

Fertility Index = 

(Total number of females pregnant/ Total number of females mated) x100 
Pre-implantation Mortality = (A – B/A) x 100 = x% 

Post-implantation Mortality (resorptions) = (B – C/ B) x 100 = y% 

Total Prenatal Mortality= (A – C/ A) x 100 = Z% 

Where, A = Total number of corpora lutea 

             B = Total implanted embryos 

             C = Number of normal embryos  

Depending upon the results of antifertility activity the dose was selected to determine its effect on the estrous 

cycle and post-coital efficacy. 

(B) Estrous cycle  

It was determined as per described in experimental design. 

The rats were divided into two groups (6 rats / group).  

Group I: Olive oil orally administered for 18 days. 
Group II: 24 mg /kg body weight / day of hexane fraction of Melia seed extract orally administered for 18 days. 

(C) Anti-implantation and abortifacient effects 

Adult cyclic female albino rats at proestrous phase of estrous cycle were selected and allowed to mate 
with  the  male rats of proven fertility in the ratio 2:1( 2females:1male). Next morning presence of spermatozoa 

in the vaginal smear provided evidence of copulation. That day was designated as day 1 post-coitum (D1 

pc).The pregnant rats were then divided into six groups (7 rats/ group). 

Group I: Olive oil (vehicle) from D1-D7pc 
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Group II: Hexane fraction @24mg/kg body weight for D1-D7 pc 

The rats (Group I & Group II) were sacrificed on day 11 post-coitum. 

Group III: Olive oil (vehicle) from D7-D18 pc 
Group IV: Hexane fraction @24mg/kg body weight for D7-D18 pc 

The rats (Group III & Group IV) were sacrificed on day 19 post-coitum. 

(D) Determination of effect on gestation period and Live Birth Index: 

Group V: Olive oil (vehicle) from D7-D18 pc 

Group VI: Hexane fraction @24mg/kg body weight for D7-D18 pc 

Thereafter, the animals were daily observed for the day of parturition, live and dead fetuses born and 
abnormalities in young ones. The conceptus was classified as live if fetal movements could be elicited. 

The data were analysed as per standard procedures of completely randomized block design
18
. 

Results 

Female rats administered different doses of hexane fraction of Melia seed extract for 18 days (Table 1) 

exhibited decrease in the fertility index, the decrease being more (50%) at doses 6mg, 12mg and 24mg when 

compared with the control (100%) that received olive oil as vehicle. Pre-implantation mortality (37.50%) and 

total prenatal mortality (43.75%) was highest @ 12mg dose and post-implantation mortality was highest 
(16.67%) @ 24mg dose as compared to control where the mortality rate was found to be zero per cent. 

Table 1: Effect of Administration of Hexane Fraction of Melia Azedarach Seed Extract on Fertility Index 

in Cyclic Albino Rats  

Group Treatment 

(mg/kgb.wt.) 

Fertility 

Index 

(%) 

Average 

number 

of 

embryos 

Pre-

implantation 

Mortality (%) 

Post-

implantation 

Mortality (%) 

Total prenatal 

Mortality (%) 

 I 

Control 

  -  10.0 0 0 0 

II 1.0 100 10.0 0 0 0 

III 3.0 100 7.50 0 0 0 

IV 6.0 50 8.50 0 0 0 

V 12.0 50 4.50 37.50 10.00 43.75 

VI 24.0 50 5.00 10.00 16.67 25.00 

 

The occurrence of various stages of the estrous cycle was not significantly disturbed in the rats 

administered hexane fraction @ 24mg/kg body weight / day for 18 days (Table 2) , yet overlapping of two or 

more successive stages i.e., mixed type of smear was observed. Moreover, vaginal smear showed distorted 
epithelial cells in the proestrous phase and debris along with pale yellow fluid in proestrous, metestrous and 

diestrous phases. 

Table 2: Effect of Administration of Hexane Fraction of Melia Azedarach Seed Extract on the Percent 

Occurrence of Various Pahses of Estrous Cycle 

Group Diestrous Proestrous Estrous Metestrous 

Control 
(olive oil) 

30.79±0.40 26.32±0.88 22.37±0.44 21.58±1.02 

Hexane Fraction 

@24mg/kg b.wt. 

29.74±1.31 25.26±1.67 25.66±2.11 19.34±1.24 

CD (P = 0.05) NS NS NS NS 

Values are mean±SE NS- Non significant 

There was a significant reduction in the average number of embryos in rats administered with hexane 

fraction @ 24mg/ kg body weight (5.80) for D1-D7 pc as compared to control (10.00) (Table 3). Pre-

implantation mortality was significantly high during D1-D7 pc treatment (32.56%) as compared to D7-D18 pc 
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treatment (zero per cent) and control (zero per cent). Significant increase in post-implantation mortality was 

observed during D7-D18 pc treatment (14.29%) as compared to D1-D7 pc treatment (zero per cent) and control 

(zero per cent).Total prenatal mortality was also found to be significantly high at D1-D7 pc treatment (32.56%) 
as compared to D7-D18 pc treatment (14.29%). So, it can be said that hexane fraction considerably increases 

the mortality percentage during D1-D7 pc and D7-D18 pc treatment periods.  

The average gestation period increased by about 9.5 days (29.50 days) in hexane fraction treated rats as 

compared to control where it was about 20 days (Table 4). The litter size, live birth index and average life span 

of young ones decreased to a great extent in the treatment group as compared to control. 

No malformations or developmental variations indicative of a treatment were observed. 

Table 3: Effect of Hexane Fraction of Melia Azedarach Seed Extract on Implantation in Female Rats 

When Administered From D1-D7 And D7-718 Post-Coitum @24mg/kg b.wt.. 

Group Duration 

of 

Treatment 

(pc) 

Average 

number of 

embryos 

Pre-

implantation 

Mortality 

(%) 

Post-

implantation 

Mortality 

(%) 

Total 

prenatal 

Mortality 

(%) 

I 

Control 

D1-D7 10.00±0.36 0 0 0 

II D1-D7 5.80±0.71 32.56±2.12* 0 32.56±1.40* 

III 

Control 

D7-D18 10.00±0.36 0 0 0 

IV D7-D18 6.00±0.17 0 14.29±1.29* 14.29±2.00* 

Values are mean±SE 

Level of significance *p< 0.05 when compared to control 

Table 4: Effect of Administration of Hexane Fraction of Melia Azedarach Seed Extract (D7-D18 Pc) on 

Gestation Period, Litter Size, Live Birth Index and  Life Span of Young ones in Albino Rats 

Group Average Gestation 

Period (Days) 

Litter Size Live Birth 

Index (%)* 

Average Life Span of 

Young ones  

V  

Control 

20.00 10.00 100.00 survived for 3.5-4 years 

VI 

(24 mg/kg 

b.wt) 

29.50 3.25 76.92* 3.0 Days 

*Live birth index= (number of live fetuses born/total number of fetuses born) x100 

*P < 0.05 when compared to control 

Discussion 

The data recorded on reduction in fertility index and average number of embryos in adult cyclic rats 

after 18 days of treatment with hexane fraction of Melia seed extract during the present investigation supported 

the findings that Melia seed extract administered @1.0mg and 5.0mg/kg body weight/day for 18 days resulted 
in 100% fertility reduction7. Vaginal administration of neem oil before mating9 and unilateral administration of 

neem oil in the uterus of female rats19 resulted in reduced fertility. Reduction in the number of viable fetuses 

was also observed in rats after administration of various plant extracts
20-22

. Reproductive toxicity was found to 
be the main factor in reducing the number of viable fetuses22. Increase in the implantation mortality when the 

duration of treatment was 18 days in adult cyclic rats in the present investigation may also be attributed to the 

immune cellular response in the uterus leading to the blockage of implantation
7, 19

. Pre-implantation mortality 

may also be due to the reduced vasculature permeability which is essential for normal implantation
23
. 

Non-significant variation in the occurrence of various stages of estrous cycle in the rats administered 

hexane fraction for 18 days depicts the non-estrogenic nature of the fraction. Results of study on neem (neem 

seed oil @ 2.0mg, 3.3mg  and 4.6mg/kg  body weight/day for 18 days)  another member of Family Meliaceae,  
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also resulted in non-significant variation in estrous phase of estrous cycle 24 , indicating that neem seed oil is not 

typically estrogenic. A number of plants possessing anti estrogenic activity have been reported to interrupt 

pregnancy
25-30

. Presence of overlapping of two or more successive phases of estrous cycle in the present 
investigation might be an indicative of hormonal disturbances. Yakubu et al 31 reported that the presence of 

alkaloids and flavonoids in plant extract of Cnidoscolous aconitifolius reduced the concentration of luteinizing 

hormone, estradiol and follicle stimulating hormone which are necessary for follicle growth and ovulation and 
may impair fertility and conception in female rats. 

The high rate of implantation losses (D1-D7 pc) may be due to direct / indirect effect on corpus luteum 

resulting in an inhibited synthesis and/or secretion of progesterone
32-34 

that creates an imbalance in progesterone 
estrogen ratio35 necessary for implantation. It has been reported that estrogen is an indispensable hormone for 

nidation and there is a surge for estrogen on day 4-day 5 after fertilization, which is essential for sensitization of 

the uterus for induction of decidualization
36
. So, the hexane fraction might be interfering with the production of 

estrogen, thus disturbing progesterone estrogen ratio and rendering uterus unfavorable for implantation. It has 

already been reported that neem oil does not have any estrogenic, antiestrogenic or progestational activity
37
. So, 

other causes for implantation loss may be the disruption of events which are pre-requisite for fertilization and an 
impairment in the production of cytokines38,39, growth factors and various types of adhesion molecules either by 

the developing blastocyst or by the uterine epithelium around the site of implantation,40-42 increase in the 

phagocyte activity and antigen presenting ability of macrophages that induce the production of interferon-

gamma and leukocyte accumulation leading to embryonic damage and finally fertility 39,43. 

Marked increase in mortality during D7-D18 pc treatment may be attributed to direct toxicity, fall in 

progesterone level or interference with the uterine utilization of progesterone
6, 44

 i.e., disturbance of both uterine 
metabolism and direct / indirect effect on corpus luteum resulting in an inhibited synthesis and / or secretion of 

progesterone that might lead to abortions. 

Increase in average gestation period and delay in parturition in the present study may be the result of 

inhibitory effects of hexane fraction on prostaglandin (PG) synthesis by pregnant rats45. No external 

malformations or abnormalities in the present study might be due to decrease in PG synthesis as increase in PG 

production of post implanted embryos may be associated with retardation and abnormalities during the 
gestation period46. 

In conclusion, the present study reveals that hexane fraction of Melia azedarach Linn can be used as a 

fertility regulating agent as it possess antifertility, anti-implantation and abortive activity that might probably be 

due to its antiestrogenic property resulting in hormonal imbalance creating an unfavorable uterine environment 

for nidation. 

References 

1. Parshad VR, Ahmad N. Rodent pest management in agriculture: Problems, strategies and 

implementation. J. Res. Punjab Agric. Univ.1996; 33:266-281. 
2. Desoky AESS. The new alternative different rodenticides for control rodent. Landmark Res. J. Agric. 

Soil Sci. 2014; 1: 003-006.  

3. Dixit VP. Plant products/non steroidal compounds affecting fertility in the Indian desert gerbil, 

Meriones hurrianae Jerdon. In: Parkash I and Ghosh PK (eds) Rodents in Indian Agriculture 1992; 

Vol. 1: 595-604, Scientific Publishers, Jodhpur. 

4. Nath D, Sethi N, Srivastava S, Jain AK, Srivastava R. Teratogenic evaluation of an indigenous 

antifertility medicinal plant Gossypium herbaceum in rat. Fitoterapia. 1997; 68:137-139. 

5. Raj M, Singh A, Sharma A, Singh N, Kumar P, Bhatia V. Antifertility activity of medicinal plants on 

reproductive system of female rat. International Journal of Bio-Engineering Sciences and Technology. 
2011; 2:44-50. 

6. Vishnukanta , Rana AC. Antifertility activity of Melia azedarach Linn (Meliaceae) in female wistar 

rats.Pharmacologyonline. 2009; 2:117-132. 
7. Mandal R, Dhaliwal PK. Antifertility effect of Melia azedarach Linn (dharek) seed extract in female 

albino rats. Indian J. Exp. Biol. 2007; 45; 853-860. 

8. Khare AK, Srivastava NC, Sharma MK, Tewari JP. Antifertility activity of neem oil in rabbits and rats. 

Probe.1984; 23: 90-93. 

9. Sinha KC, Riar SS, Bardhan J, Thomas P, Kain AK, Jain RK. Neem oil as a vaginal contraceptive. 

Indian J. Med. Res. 1984a; 79:131-136. 



JK Roop et al /Int.J. PharmTech Res. 2015,8(2),pp 273-279. 278 

 

 

10. Sinha KC, Riar SS, Tiwari SS, Dhawan AK, Bardhan J, Thomas P, Kain AK, Jain RK. Anti-

implantation effect of neem. Indian J. Med. Res. 1984b; 80: 708. 

11. Tiwari RK, Mathur R, Prakash AO. Post-coital antifertility effect of neem oil in female albini rats. 
IRCS Med. Sci. 1986; 14:1005-1006. 

12. Dhaliwal PK, Roop JK, Guraya SS. Effect of neem seed oil on the quantitative aspects of follicular 

development in cyclic female rats. Indian J. Ecol. 1999; 26: 162-166. 
13. Mukherjee S, Garg S, Talwar GP. Early post-implantation contraceptive effects of a purified fraction of 

neem (Azadirachta indica) seeds, given orally in rats: Possible mechanisms involved. J 

Ethnopharmacol. 1999; 67: 287-296. 

14. Roop JK,  Dhaliwal PK,  Guraya SS. Extracts of Azadirachta indica and Melia azedarach seeds inhibit 

folliculogenesis in albino rats. Brazil. J. Med. Biol. Res. 2005; 38: 943-947. 

15. Singh RP. Comparison of antifeedant efficacy and extract yields from different parts and ecotypes of 

neem (Azadirachta indica A. Juss) in Natural Pesticides from Neem tree and other tropical plants, 

edited by NS Randhawa, BS Parmar. 1987; 185. PSI New Delhi. 

16. Singh K. Bioactivity of Melia azedarach L. against diamond back moth, Plutella xylostella L. M.Sc 
Thesis. Punjab Agricultural University, Ludhiana. India. 1994; 87. 

17. Bertalanffy FD, Lau C. Mitotic rates, renewal times and cytodynamics of the female genital tract 

epithelia in the rat. Acta Anat. 1963; 54: 39-81. 
18. Snedecor GW, Cochran WG. Statistical methods. In: Ames IA (ed). 1989; 289-290. Iowa State 

University Press. 

19. Juneja SC, Williams RS, Farooq A, Chegini N. Contraception potential of neem oil: Effect on 
pregnancy success in mouse. J. Assist. Reprod. Genet. 1996; 13: 578. 

20. Jacobson M. Antifertility effects and population control agents. In: Schmutterer (ed) The neem tree- 

Azadirachta indica A. Juss and other Meliaceous plants. 1995; 526-530. Weinheim, VCH. 

21. Elbetieha A, Al-Hamood MH, Alkofahi A, Bataineh H. Reproductive toxicity potential of Salvia 

fruticosa (Labiatae) in rats. J. Ethnopharmacol. 1998; 61: 67-74. 

22. Sreeranjit kumar CV, Lal JJ, Suresh MV, Indira M, Vijayammal PL. Effect of ethanol/arrack on the 
lipid metabolism of mammary gland during pregnancy and lactation in rats. Indian J. Physiol. 

Pharmacol. 1999; 43: 332-336. 

23. Rao VSN, Silva JCR, Medeiros FC. Effects of anti-inflammatory plant extracts on ovoimplantation in 
rats. Phytother. Res. 1995; 9:458-459. 

24. Dhaliwal PK, Roop JK, Guraya SS. Antifertility activity of neem-seed oil in cyclic female albino rats. 

In: Dhaliwal GS, Randhawa NS, Arora R, Dhawan AK (eds) Ecological agriculture and sustainable 

development. 1997; Vol. 2: 340-346 . Indian ecological society, Punjab Agricultural University, 

Ludhiana, and Centre for Research in Rural and Industrial Development, Chandigarh, India. 

25. Shukla S, Mathur R, Prakash AO. Antifertility profile of aqueous extract of Moringa oleifera roots. J. 

Ethnopharmacol. 1988; 22: 51-62. 
26. Badami S, Aneesh R, Sankar S, Satishkumar MN, Suresh B, Rajan S. Antifertility activity of Derris 

brevipes variety cariacea. J. Ethnopharmacol. 2003; 84:99-104. 

27. Sharma JD, Binda A. Antifertility activity of steroidal extract of Trigonella foenum graceum (seeds) in 
female rats. Asian J. Exp. Sci. 2005; 19:115-120. 

28. Ravichandran V, Suresh B, Satishkumar MN, Elango K, Srinivasan R. Antifertility activity of 

hydroalcoholic extract of Ailanthus excelsa (Roxb.): An ethnomedicines used by tribals of Nilgiris 
region in Tamilnadu. Ethnopharmacology. 2007; 112:189-191. 

29. Gbotolorun SC, Osinubi AA, Noronha CC, Okanlawon AO. Antifertility potential of neem flower 

extract on adult female Sprague- Dawley rats. African Health Sciences. 2008; 8:168-173. 

30. Mustapha AR, Bawa EK, Ogwu D, Abdullahi US, Kaikabo AA, Diarra SS. Effects of ethanolic extract 

of Rhynchosia sublobata (Schumach) Meikle on estrous cycle in wistar rats. Int. J. Med. Arom. Plants. 

2011; 1: 122-127. 
31. Yakubu MT, Akanji MA, Oladiji AT, Olatinwo AWO, Adesokan AA, Yakubu MO, Owoyele BV, 

Sunmonu TO, Ajao MS. Effect of Cnidoscolous aconitifolius (Miller) I.M. Johnston leaf extract on 

reproductive hormones of female rats. Iranian Journal of Reproductive Medicine. 2008; 6:149-155. 
32. Finn CA, Martin L. The control of implantation. J. Reprod. Fertil. 1974; 39;195-206. 

33. Hiremath SP, Badami S, Swamy HKS, Patil SB, Londonkar RL. Antifertility activity of Striga 

orobanchioides. Biol. Pharmaceutical Bull.1994; 17: 1029-1031. 
34. Shivalingappa H, Sataynarayan ND, Purohit MG. Anti-implantation and pregnancy interruption 

efficacy of Rivea hypocrateriformis in the rat. J. Ethnopharmacol. 2001; 74:245-249. 



JK Roop et al /Int.J. PharmTech Res. 2015,8(2),pp 273-279. 279 

 

 

35. Hiremath SP, Rao SH, Jain PK, Jaya Y, Sembulingham. Antifertility activity of Striga lutea- Part I. 

Indian J. Physiol. Pharmacol. 1990; 34: 23-25. 

36. Finn CA. Estrogen and the decidual cell reaction of implantation in mice. J. Endocrinology. 1965; 32: 
223-228. 

37. Prakash AO, Tewari RK, Mathur R. Non-hormonal post-coital contraceptive action of neem oil in rats. 

J. Ethnopharmacol. 1988; 23: 53-58. 
38. Chaouat G, Menu E, Clark DA, Dy M, Minkowski M, Wegmann TG. Control of fetal survival in CBA 

x DBA/2  mice by lymphokine therapy. J. Reprod and Fertil. 1990; 89: 447-452. 

39. Morovati M, Mahmoudi M, Ghazi-Khansari M, Khalil Aria A, Jabbari L. Sterility and abortive effects 

of the commercial Neem (Azadirachta indica A. Juss.) extract Neem Azal- T/S@ on female rat (Rattus 

norvegicus). Turk. J. Zoology. 2008; 38: 155-158. 

40. Denker HW. Implantation: a cell biological paradox. J. Exp. Zool. 1993; 266: 541-558. 

41. Haimovici f, Anderson DJ. Cytokines and growth factors in implantation. Microscopy Res. Tech. 1993; 

25:201-207. 

42. Yadav R, Jain GC. Antifertility effect and hormonal profile of petroleum ether extract of seeds of Casia 
fistula in female rats. International Journal of PharmTech. Research (USA). 2009; 1: 438-444. 

43. Kaushic C , Upadhyay S. Mode of long-term antifertility effect of intrauterine Neem treatment (IUNT). 

Contraception.1995; 51:203-207. 
44. Riar SS, Bardhan J, Thomas P, Kain AK, Parshad R. Mechanism of antifertility action of neem oil. Ind. 

J. Med. Res. 1988; 88: 339-342. 

45. Wenger T, Fragkakis G, Giannikou P, Probonas K, Yiannikakis N. Effects of anandamide on gestation 
in pregnant rats. Life Sci. 1997; 60: 2361-2371. 

46. Cebral E, Motta A, Boquet M, de Gimeno MA. Effects of low chronic ethanol exposure on 

prostaglandin E synthesis by pre-implantation mouse embryos. Prostaglandins Leukotrienes and 

Essential Fatty Acids. 1998; 58: 249-255. 

 

 

***** 


