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Abstract. This study was conducted to determine the effect of tamoxifen on the implantation rate and if it has any effect on the morphological changes of the embryo post implantation.  Tamoxifen , in a single dose, (10mg/kg) was ingested orally to two groups of pregnant female's mice. In the first group, the ingestion was performed before implantation (day3-5 post coitus), and in the second after implantation (day 7-12 post coitus). Non of the females of the first group get pregnant, while in the second group all of them continue their pregnancy without any effect on the mean number, body or placenta weight of the embryos. There were no observed morphological abnormalities on the embryos compared with the  control groups. Also there were no significant differences in the mean body weight gain of the females from the day of treatment up to day 17 of pregnancy of both treated and control groups.  Based on the results of the  present study, it can be concluded that tamoxifen prevents implantation of the embryos due to its binding to the estrogen receptors in the wall of the uterus with no side effect on the post implanted embryos.                                                                  
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Introduction

Non-steroids anti-estrogens are a large group of compounds which have been available as clinically useful drugs and whose structure are based on, or closely related to triphenylethylene [1,2]. Initially, anti-estrogens were developed as potential anti-fertility agents [3,4] . The anti-estrogen, tamoxifen, (Z)-1-{4-[(dimethylamino) ethoxy] phenyl}-1,1-diphenyl-1-butene) is a drug  which is widely used for adjuvant therapy in the treatment of women  with estrogen receptor-positive breast tumors and has a low incidence of serious side-effects [5]. Epidemiological data indicated that in women taking tamoxifen, there was an increased risk of endometrial cancer [6,7]. Tamoxifen was 

discovered more than 40 years ago as an anti-estrogen to be used as a  contraceptive drug, but clinical application, as postcoital contraceptive, was found to be inappropriate [2, 8]. The successful introduction of tamoxifen for the treatment of breast cancer [9,10] provided the incentive for a renewed investigation of the structure-activity relationships of anti-estrogen [2]. The mechanism by which tamoxifen inhibits and prevents mammary cancer cell proliferation and increases the incidence of certain tumors [11,12] and cannot be explained solely by the competition for the estrogen receptors [13]. It has been reported that tamoxifen and its more active metabolite 4-hydroxytamoxifen [14 ]induce multiple cellular effects, including anti-oxidant action(15,16).A relatively large body of literature is available on the relationship between progesterone /estrogen and early embryonic development. Niemann and his coworker 1989 [17] did a review about the role of estrogen in early embryonic development .The Ci-628 citrate, a specific estrogen antagonist (1-5ug/ml of culture media), significantly inhibits the transformation of morulae to blastocysts of the rabbit embryos [18]. Tamoxifen -induced alteration in meitotic maturation and cytogenetic abnormalities in mouse oocytes and 1-cell zygotes [19]. The aim of this study is to determine the effect of  tamoxifen on the rate of the implantation of embryo and whether there is any side effect on the embryo post implantation.                                                                   

Materials and Methods

Animals

Eighty female mice (SWR strain) were brought from animal house at the College of Pharmacy, King Saud University. Females were housed with male (4+1) for mating in plastic cages in an environmentally controlled room with 25oC, 10 hour light and 14 hours dark cycle. The animals were fed Pillsbury food and had free access to water.  Pregnancy was confirmed by presence of vaginal plug daily. The pregnant females were separated from others and that day was counted as day zero of pregnancy. 

Tamoxifen

The tamoxifen tablets (Nolvadex) were purchased from Zenec Limited U.K. The tablet was prepared in distilled water (10mg in 10 ml water as suspension solution). Tamoxifen solution was administered orally  (via force feeding tube) as a single dose for both groups, before implantation (from day 3-6) and after implantation (from day 7-12) of pregnancy  (10 mg/kg. of the female body weight).

Treatment

The pregnant female's mice were divided into four groups - two treated and two control groups.  The first group, before implantation (day 3-6 of pregnancy) (21 females) were ingested with a single dose of 10 mg/kg of tamoxifen solution. The second group, post implantation (from day 7-12 of pregnancy) (21 females), were ingested orally with one single dose of 10 mg/kg of tamoxifen solution. The two control groups (for each experimental ones,(13+25 females), respectively were given water only  (0.02-0.05 ml as volume according to the body weight). The treatment was  administered orally (via force feeding tube). The females were dissected at day seventeen of pregnancy to study: the number of litters,  embryo body, placenta weight, number of resorped, died embryos, and the gain in the body weight of the females from day of treatment and day17 of pregnancy. The embryos were checked for any morphological abnormality in developments. 

Statistical analysis

The statistical analysis of the data was done by simple t-test and Chi-square analysis (X2) to compare between each two means of each treatment. All calculations were done by computer using program In stat.

Results

All the treated females, with the single dose of 10mg/kg of tamoxifen, after copulation and before implantation (from day 3-5) did not show any type of pregnancy. While all the control females were found to be pregnant and has 154 embryo with a mean litters size of 11.9 + 0.97 embryo/female. About 11.68% of the embryos were counted as died or resorped embryos .The  mean embryo body weight was 0.89 g. + 0.054, and mean placenta weight was 0.122g.+ 0.004.  On the other hand, except that two of the treated females did not become pregnant, all the treated and control females of the second group (after the implantation time, from day 7-12 of gestation) show no significant differences in all tested parameters: the means of 1) litter size, control (25 females produce 319 embryos with 12.76 + 0.77, embryo / females, treated (21 females produce 234 embryos with about 11.15 + 0.94 embryo/ female) ; 2) embryo weight, treated 1.17+ 0.056 g, control 1.08. + 0.059 g ; 3) the number of resorped  and died embryos, 42 embryo from the treated with about of 2.00 + 0.40,embryo/female, while the control around 35 embryos died or resorped with about  2.52 +1.24 embryo/ female ; 4) the placenta weight (treated 0.129 + 0.005g.,control 0.126 + 0.005 g.). The female  body weight gain, from the day of treatment up to the day of dissection the treated female gain about 13.91 + 2.27 g., while the control female gain about 18.9 + 1.52 g. (Table 1). Also there was no signs of any abnormality between the treated or control embryos. 

Table 1. The effect of tamoxifen, with single dose (10mg/kg), on the mice embryo developments before and after implantation

Group of experiments


Females
total

no.
Mean litter size + SEM
Mean embryo wt. g.

+ SEM
Mean died 

 & resorp. embryo   +  SEM
Mean placenta wt. g.

+ SEM
Mean female body wt. gain. 
g. + SEM

Treated (before implantation) 
21
0.00
0.00
0.00
0.00
*0.87

+0.04

Control (before implantation
13
11.92

+ 0.97
0.897

+ 0.054
1.38

+ 0.46    
0.122

+0.004  
*20.33

+2.18

Treated (after implantation) 
21
11.15

+0.94
1.175

+0.056
2.00

+0.40
0.129

+0.005
13.91     

+2.27

Control (after implantation)
25
12.76     

+0.77
1.082

+0.059
2.52       

+1.24
0.126

+0.005
18.99

+1.52    

* Significant at (p< 0.001). 

Discussion

Harper and Walpole [20] found that the cis -isomer, ICI-47,699 {1-[p-2-dimethylaminnoethoxy)phenyl]-1,2-diphenylbut-1ene} is a potent oestrogen in rat and mice without antiestrogen activity at any dosage level, and appears to act as a typical oestrogen in causing failure of implantation when given after coitus. Tamoxifen is estrogenic in some species and anti-estrogenic in others [1 ]. Tamoxifen in this study prevents the implantation of the embryos in the endometrium, it might work on the uterine wall growth hence it prevents the implantation  as it is indicated by Jordan [2] who stated that the antiestrogen action in the uterus was based upon the inhibition of estrogen-stimulated uterine growth. Although the treatment of tamoxifen did not show any morphological abnormalities in the embryos of this study, yet it might have some physiological ones, as it has been indicated that the exposure of tamoxifen during pregnancy increases carcinogen-induced mammary tumorigenesis among rat offspring [21]. Also it has an effect on the chromosomal level [19] and tamoxifen has a salubrious effect on the serum marker , glycoproteins,and lysosomal enzymes level in breast cancer women [22]. Chronic  tamoxifen treatment (0.4 mg/kg/day for 120 day) reduced  the fertility of the male rat, weights of accessory sex glands, serum luteinizing hormone, and testosterone levels without altering the potency or sperm count [23].  In conclusion from our study, the treatment of female mice with tamoxifen in a single dose after copulation will prevent the implantation of the embryo, while the treatment of the tamoxifen after the period of implantation, will not affect the pregnancy rate with no side effect on the observed morphology of the embryo. 

More study needs to be done about the effect of tamoxifen on the physiology of the embryos and the females such as the hormone and liver enzymes levels.  
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التماكسوفين يمنع انغراس أجنة الفئران وليس له تأثيرات جانبية بعد الانغراس(()
أحمد راشد الحميدي

قسم علم الحيوان، كلية العلوم، جامعة الملك سعود، ص.ب 2455،

الرياض 11451، المملكة العربية السعودية

(قدّم للنشر في 4/1/1423هـ؛ وقبل للنشر في    /    /    142هـ)

ملخص البحث.  لقد  صممت هذه الدراسة لمعرفة تأثير عقار التماكسوفين (والخاص بعلاج سرطان الثدي) على معدل انغراس الأجنّة وكذلك إذا كانت هناك أي آثار  للعقار على الأجنّة بعد عملية الانغراس. تمت المعاملة بعقار التماكسوفين (بجرعة واحدة 10 ملجم /كجم. من وزن الجسم) عن طريق حقنة فميّة لمجموعتين من إناث الفئران الحوامل. الأولى قبل فترة الانغراس للأجنّة (من اليوم الثالث إلى الخامس للتلقيح) والمجموعة الثانية بعد فترة الانغراس (من اليوم السابع إلى الثاني عشر من الحمل).كل الإناث في المجموعة الأولى لم يحدث فيها الحمل، في حين أن المجموعة الثانية أكملت جميع الإناث الحمل دون أن يحدث هناك أي آثار جانبية  على عدد الأجنة سواءً الحي منها أو الميت والممتص ، وكذلك وزن الأجنّة أو وزن المشيمة أو حتى الفرق في وزن الإناث الحوامل من يوم الحقن حتى يوم التشريح (اليوم السابع عشر من الحمل) مقارنة بمجموعة الإناث الضابطة.كما أنه لم تكن هناك أي تشوّهات خلقية ظاهرة على الأجنّة بالمقارنة بين المجموعة المعاملة والضابطة . فالتماكسوفين نظرا لإرتباطه بهرمون الاستروجين فإنه يمنع انغراس الأجنّة  في جدار الرحم دون أن يكون له أثاراً جانبية  ظاهرة بعد عملية إنغراسها. 
(() هذا البحث تم دعمه من مركز البحوث بكلية العلوم مشروع البحث رقم 01/1423 – 200.
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