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Abstract
                Although bee pollen was recommended as a supplemental diet for its nutritionally beneficial components, it is warning for its usage during pregnancy. In this study bee pollen (PB) water extract with different doses (2.5 & 5 and 10 g/kg b.w./day) was delivered to pregnant rats orally from day 1 to day 21 of gestation to address the physiological relevance of bee pollen rich in proteins and phytoestrogen during pregnancy in rats and to examine whether bee pollen administration modifies the serum steroid hormones involved in fetal outcome. The results revealed that bee pollen administration at high doses (5 &10 g/kg/day) during pregnancy has an adverse effect on mothers and fetal outcome manifested by dams death, failure in implantation processes, resorbtion of fetuses, reduction in fetal numbers, retardation in fetal and placental weights. Lipid oxidation markers such as MAD and GSH levels were changed on day 21 of gestation in bee pollen treated rats referring to incidence of imbalance of oxidant/antioxidant system. Circulating profile of estradiol (E2), testosterone and progesterone were changed at selected time intervals (7,12,17 and 21) of gestation. Bee pollen had no apparently effect on cholesterol value and decreasing effect on triglyceride, HDL-cholesterol and LDL-cholesterol values through gestational period, it produced hypercholestermia and hyperlipidemia on day 21 of gestation especially at high doses. On determining the concentration of total protein and albumin, it was showed a significant increase particularly, in the second half of pregnancy pertaining to the groups administered bee pollen at a dose of 5 & 10 mg/kg b.w./day.
The present results revealed that supplemental of pregnant rats with bee pollen throughout gestational period had harmful effect to a great extent on mothers and fetuses life.              
Introduction
                  In modern times perception-that bee pollen as apicultural product is focused for human diet because of its nutritionally beneficial compounds has increasingly come under attack. Bee pollen (BP) is flower pollen collected from selected flower species by the honey bee, is known to be of particular essentiality for the reproduction and survival of these creatures. It is well documented that bee pollens are rich in essential amino acids, protein, unsaturated fatty acids and also contains many vitamins, minerals and trace elements which contribute to the health effects (Campos et al., 2003 M.G. Campos, R.F. Webby, K.R. Markham, K.A. Mitchell and A.P. Da Cunha, Age-induced diminution of free radical scavenging capacity in bee pollens and the contribution of constituent flavonoids, J. Agric. Food. Chem. 51 (2003), pp. 742–745. Full Text via CrossRef | View Record in Scopus | Cited By in Scopus (18)Campos et al., 2003).  Because of its nutrient-rich components, it has been used as a folk medicine for centuries, to alleviate or cure conditions such as cold, flu, ulcer, premature aging, anemia, colitis, enteritis, and allergic reactions (Šarić et al., 2009).The main active ingredients of bee pollen are primarily phytoestrogens including isoflavones, flavonols and lignans, otherwise known as plant hormones, compounds with well-documented hormonal benefits for both men and women (Kristoffersen et al., 1997 and Moon et al., 2006). Also, the phenolic components of bee pollen were reported to exhibit high levels of antioxidant and radical scavenging activity (Carpes et al., 2007 and Eraslan et al., 2009). Although its precise mode of action is still obscure, evidence gained from experiments suggested that the extract's lipid soluble fraction contains the material responsible for inhibiting the biosynthesis of prostaglandins and leukotrienes (Šarić et al., 2009). Accordingly, BP is one alternative therapy utilizing plant-derived products (phytotherapy) as the treatment of choice for many chronic conditions and can be for developing preventive and therapeutic agents for various estrogen-mediated diseases (Šarić et al., 2009). 
Though nutritional benefit has been noted with this dietary supplement, one study only, up to author knowledge, suggested that bee pollen could improvement nutrition without affecting normal fetal development, noting pollen to be a practical and effective nutrient during pregnancy but they warned from its usage (Xie et al., 1994). To asses the manifestations effect of bee pollen on pregnancy, oral injection to pregnant rats was performed to study the adverse effects resulting from bee pollen administration. Furthermore and more important, the aim of the present study was to demonstrate the effect of bee pollen on fetal outcome associated with maternal hormonal pattern changes. The present study bears originality with regard to the inexistence of any previous study in which bee pollen was used as nutritional diet during pregnancy.
Materials and Methods
Bee Pollen Extracts:

           The pollen was collected from clover (Trefoil Alexandrinum) using special pollen traps from bee hives located at Sharkia Governate, Egypt. Firstly, the bee pollen was ground and this ground was stored continuously at 2–8 °C in desiccators. Microscopic examination demonstrated a purity of greater than 97%, with less than 0.5% foreign bee pollen and less than 0.9% plant parts. The powder of bee pollen (5g) was suspended in distilled water (20 ml) and mixed vigorously for 2 h. Following filtration and centrifugation (10,000×g, 20 min), the combined solution was concentrated and finally freeze dried. For use in experiments, the bee pollen of extract was dissolved in distilled water (Masayoshi et al., 2007).
Animals and Treatments:
Rats were kept under an environmentally controlled room (19 C, range 18-21oC, relative humidity 64%). Food pellets and tap water were freely available. Adult rats were housed in groups of two females and one male in a plastic cage measuring 36 × 23 × 20 cm during a 4-day period. Vaginal smears were collected each day, with the first day of detectable sperm designated as embryonic day 1. On the first day of gestation, females were isolated in individual cages and randomly divided into four groups, each consisted of 10 rats. 
             The water-solubilized extract of bee pollen was orally administered at doses of 2.5,5 and10 gm/kg b.w./day to pregnant rat groups through a stomach tube from day 1 to day 21 of gestation. Control rats were received distilled water orally. 
Pregnancy assessment and blood samples collection:
                 Maternal survival and mortality were recorded throughout gestational period and the dead animals were compensated by others to obtain the desired numbers of animals (n=10) in each group. All animals were fasted over night prior to scarifying. Blood samples were collected from orbital venous plexus of pregnant rats at time intervals of 2, 7, 12, 17 and 21 days of gestation and centrifuged at 3000 rpm for 10 min to separate plasma and serum. Subsequently, the animals were killed on day 21 of gestation with an overdose of ether and the uteri were removed with their contents to determine the number of live, dead and resorbed fetuses. The uterus of apparently non pregnant rats was stained with a 10% solution of sodium sulphide and evaluated for evidence of early resorption or implantation sites (Chahoud and Paumgartten, 2005). Live fetuses and their placentas were weighed to the nearest milligram. 
Hormonal analysis:
               Serum estradiol (E2), progesterone and testosterone concentrations were quantified by radioimmunoassay according to the method of Burtis and Ashwood (1994), Smith (1985) and Wilson and Foster (1992), respectively. 
Measurement of oxidative stress markers and biochemical parameters: 
Plasma malondialdehyde (MDA) levels and blood reduced glutathione concentration were determined as lipid oxidation markers according to the methods described by Yoshioka et al. (1979) and Beutler et al., 1963, respectively. Serum total cholesterol, triglycerides and HDL-cholesterol levels were measured by kinetic method using commercial kits according to the method of Stein (1986), Walleyed (1974) and Wieland and Seidel (1981), respectively and LDL was calculated. Also, serum protein and albumin contents were measured according to the method of Dumas and Biggs (1975).
Statistical analysis:
               All results are presented as mean ± standard error of the mean. Statistical significances of the differences between the mean of the two groups of samples were assessed using Student's t test. Differences were considered to be statistically significant at p <0.05 and 0.01. 

Results
           The adverse effect of bee pollen supplementation to pregnant rats firstly appeared on the inability of dams for continuity to survive. Since, there are 30% dams died on day 11 and 30% on day 13 of gestation in groups which received 5 &10 g/kg/day bee pollen, respectively. 
           Dissection of the uteri revealed that, in the females with uniform-sized uterine swellings, pregnancy appeared normal and general appearance of the fetuses. Opening of the uterine horns of the females with several sizes of uterine swellings revealed that normal viable fetuses were associated with the largest swellings, whereas the smaller one contained disintegrating or no fetal tissue. The uterine swellings that appeared abnormally small contained no fetal tissue at the sites of implantation or placentation, and resorptions were considered to be completed at these sites. Resorbing fetuses within the closed uterine compartments showed different degrees of disintegration. The uterine lumen was open between viable fetuses, whereas uterine compartments isolated the sites with disintegrating or no fetal tissue. The endometrium within these compartments was extensively folded, greatly enlarging the luminal surface. Placentas were smaller at sites where no fetal tissue remained than that of viable fetuses, but the general appearance of it was similar in two cases.              
As shown in Table 1, bee pollen administration to rats over a period of gestation reduced fetal number at full term and this effect was dependent on the administered dose. Fetal weights were lighter in all groups administered bee pollen than controls, and this was accompanied with similar reductions in placental weight. Among 30 pregnant rats treated with bee pollen, 11 cases showed red spots in the uterine segment as a signs of implantation with no fetal tissues and 11 cases showed sign of resorptions.  
Table 1: Uterine implantation, fetal resorbtion, live fetuses, fetal and placental weights of control and bee pollen groups on day 21 of gestation in rats
	               Groups

Parameters
	Control group
	Bee pollen administered groups

	
	
	2.5 g/kg
	5 g/kg
	10 g/kg

	Live fetal numbers
	7.1± 1.44
	6.5 ±1.16
	4.4 ± 0.44**
	2.4 ± 0.14**

	Live fetal weights
	4.1  ±0.40
	3.8 ± 0.28
	3.1 ± 0.14*
	3.1 ± 0.20*

	Placental weights
	0.54  ±0.03
	0.49 ±0.07
	0.45 ± 0.23*
	0.39 ±0.04**

	Implanted sites Recorded cases          No. of implanted sites No. of live fetuses
	Zero

	2                     7                     6
	4                   13                   5
	5                   24                    Zero

	Resorbed fetuses Recorded cases           No. of resoebed fetuses                    No. of live fetuses
	Zero
	4                     8                     10
	4                     8                   12
	3                     8                                       10


Values are represented as means ±S E for the recorded cases
  *P< 0.05, **P<0.01

           In table (2), administration of bee pollen extract with high doses (5 &10 g/kg b.w.) through gestational period to pregnant rats appeared to increase significantly plasma MDA associated by significant decrease in blood GSH value on day 21 of gestation as compared to controls. It, however, showed non significant change in either MAD or GSH values in animals received the lower dose (2.5 g/kg b.w.) of bee pollen. 
Table 2: plasma MDA and blood GSH of control and bee pollen groups on day 21 of gestation in rats.
	            Groups
Parameters
	Control group
	 Bee pollen administered groups

	
	
	2.5 g/kg
	5 g/kg
	10 g/kg

	MDA
(nmol/ml)
	7. 45±0.34
	9.0±0.76
	10.5**±0.66
	12.0** ± 1.01

	GSH
(mg/dl)
	61.47±2.0
	58.8± 1.44
	53. 6*± 2.61
	50.0*±2.11


    Values are represented as means ±S E for the recorded cases.
     * P< 0.05, ** P<0.01

                  Among all treated animals, bee pollen extract appeared modifying effect in E2, testosterone and progesterone patterns at selected time intervals through gestational period and this effect was dose dependent. Since, bee pollen administration caused a significant decrease in circulating E2 level on days 7 (fig 1) concomitant with non significant change in testosterone (fig 2) and progesterone (fig 3) levels followed by a sharp increase in E2 and testosterone levels only on day 12 of gestation. The three hormonal levels showed sharp decrease on day 17 of gestation than control remaining to day 21 except progesterone level, increase significantly at term. 
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    Fig 1: Serum estradiol pattern in control and bee pollen groups.
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   Fig 2: Serum testosterone pattern in control and bee pollen groups.
[image: image3.emf]progesterone

0

10

20

30

40

50

60

70

80

90

100

110

120

130

0 1 2 3 4 5 6 7 8 9101112131415161718192021

Days of gestation

ng/ml 

control

10g/kg

5g/kg

2.5g/kg


 Fig 3: Serum progesterone pattern in control and bee pollen groups. 

                Neither serum cholesterol nor triglyceride concentrations differed among the four groups (control and treated groups) on day 2 of gestation. Thereafter, levels of cholesterol were maintained within control range among all BP treated animals until day 21 of gestation where it increased only in animals receiving 10g/kg b.w/day. BP. But triglyceride levels decreased significantly in animals receiving 5 and 10 g/kg BP on days 7 and 12 of gestation returning to approach control value on day 17 and increased sharply on day 21 of gestation. Whereas, the animals that received 2.5 g/kg BP, the triglyceride level recorded significant decrease on day 12 and 17 of gestation and returned to control level on day 21 (Fig 4 &5). 
             Animal group receiving 10g/kg of BP, showed significant decrease in HDL-cholesterol and LDL-cholesterol levels from day 7 till day 21 of gestation. Whereas, the animals received 5g/kg b.w. of bee pollen showed significant decrease in HDL-cholesterol and LDL-cholesterol levels from day 12 to day 21 of gestation. HDL-cholesterol and LDL-cholesterol in animals administered 2.5 g/kg of BP were slightly variable but not statistically differ than control (Fig 6 &7).       
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Fig 4: Serum cholesterol pattern in control and bee pollen groups. 
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    Fig 5: Serum triglyceride pattern in control and bee pollen groups. 
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 Fig 6: Serum HDL-cholesterol concentration in control and bee pollen groups. 
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 Fig7: Serum LDL-cholesterol concentration in control and bee pollen groups. 

                        Administration of BP extract (10g/kg b.w./day) to pregnant rats caused significant increase in total protein concentration from day 7 till day 21 of gestation and this increase was dose dependent. Relative to control, little gradual increase was observed in protein concentration of animals that received 2.5 and 5 g/kg BP on days 7 and 12 followed by significant increase on days 17 and 21 of gestation. These changes were contaminant with noticeable variable and non significant increase, especially on the second half of gestation, in albumin concentration among all animals administered BP. 
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  Fig 8: Serum total protein pattern in control and bee pollen groups. 
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 Fig 9: Serum albumin pattern in control and bee pollen groups. 

Discussion:
                     The quality of diet has long been known to affect the fetal condition, a better maternal diet being associated with better condition of the offspring. Extremes of diet are well recognized as adversely affecting the outcome of pregnancy (Law et al., 2000). However, inadequate nutrition during fetal development can alter aspects of morphologic and physiologic development increasing the predisposition in adult life to metabolic diseases such as diabetes mellitus and cardiovascular disease (Gillman, 2002). Fetal nutrition depends on the concentration of nutrients in the maternal bloodstream, placental perfusion and the transfer of nutrients through the placenta (Pisani et al., 2008).
                     In the current study, about 30% of dams administered the high doses of bee pollen (5 & 10g/kg b.w.) died in mid-pregnency. The mortaliry of dams may incident as a consequent to ingestion of certain toxins intake of bee pollen into the body. Bee pollen may constitute ochratoxin A (Medina et al., 2004) and bacterial spores of Clostridium botulinum (Compas et al., 2008). The analysis of ready-to-eat bee pollen samples have revealed contamination with potential mycotoxin producing species, including Penicillium verrucosum, Aspergillus niger aggregate, Aspergillus carbonarius, Aspergillus ochraceus, Aspergillus flavus, Aspergillus parasiticus and Alternaria spp. (Gonzalez et al., 2005), heavy metals (Jablonski et al., 1995; Leita, 1996; Conti and Botre, 2001) and pesticides (Fleche et al., 1997; Kubik et al., 1999) originating from the environment and from agricultural practices are also considered the main contaminants of bee pollen but the bacterial contamination is a greater problem than pesticide or heavy metal contamination (Bogdanov, 2006). 
                   Based upon the previous evidence, it could be suggested that the contamination of bee pollen which was provided into the pregnant rats was the main reason of alteration observed in MDA and GSH concentrations. Another important factor may be involved is, that the administration of bee pollen with high concentration of flavones constitute could be harmful because in condition in which a state of oxidation is not induced, flavonols can itself behave as an oxidant agent, inducing liver damage and a high production of NDA (Okuda, 1999). Also, after extensive flavonoid intake, flavonoid concentration in plasma may be insufficient to exert systemic antioxidant effects in vivo, probably as a result of flavonoid metabolites (methylated, sulphated or glucuronidated forms) which tend to have decreased antioxidant activity (Dudov and Starodub, 1994).
                   In bee pollen treated rats, the embryonic uterine implantation did not correspond to the numbers of fetuses at term, since a high degree of uterine reabsorption occurred.  By examination of dam uteri, it was revealed that decreased litter size was due to increased prenatal mortaliry, predominantly at the post-implantation stage, and that the ovulation rate had not changed associated with placental growth retardation, particularly within groups with highest embryonic mortality. Accordingly, the number and weight of viable fetuses and their placentas recovered in the treated pregnant rats at term were less than in control. Such fecundity defects is usually considered to result from a toxic substance-induced prenatal growth retardation (Eriksson et al., 2002).  It appeared that the consumption of bee pollen may constitute an important risk factor not only for mothers but also for the fetuses concerning the presence of mycotoxins ( Compas et al., 2008) associated with oxidative stress which reduced the placenta retained (Mandang et al., 2007). On the other hand, consumption of bee pollen rich in phytoestrogens (Janeczko and Skoczowski, 2005 and Moon et al., 2006) may lead to changes in hormonal levels and/or ovarian sensitivity to hormones with subsequent changes in maternal estrogen/progesterone ratio required for pregnancy maintenance (Ruhlen et al., 2008). Because estrogens administration at any stage of gestation can affect various aspects of fetal development (Ruhlen et al., 2008), phytoestrogens consumption during pregnancy represent a potential risk factor for abnormal development (Janeczko and Skoczowski, 2005). Phytoestrogen administration during rat pregnancy decreased placental blood flow (Mahendroo et al., 1997), lowered fetal weights (Becker et al., 2005 and Ruhlen et al., 2008) and is also lethal to the embryo. Depending upon the modern-day analyses, many of the plants contain phytoestrogens were historically noted for their ability to prevent pregnancies or cause miscarriages (Ruhlen et al., 2008). Although there are a wide variety of effects reported for rats that were exposed to phytoestrogens during gestation, there is inconsistency within the literature which suggests that the amount and administration route may be critical and effective (Nagao et al., 2001, Dlclos et al., 2001, Lewis, et al., 2003, Kouki et al 2003 and Nikaido et al., 2004).
                   In the current study, the adverse effect of bee pollen on fetal outcome was associated with a change in circulating maternal hormonal pattern through gestational period. Estrogen is essential for ovarian progesterone production throughout pregnancy (Rothchild, 1983) and the placenta may be the source of testosterone substrate for ovarian estrogen formation during the second falf of rat pregnancy (Bartholomeusz et al., 1999). It is pertinent the serum estradiol level accumulated in all pregnant rats administered bee pollen with different doses was lower in the first half of pregnancy (days 2&7 of gestation) than control, reaching its peak on day 12 and returned back to sharp decrease on days 17 and 21 of gestation and this change was dose dependent. However, estradiol is among the powerful of estradiol hormones in mammals, and even slight changes in the estrogen response system during gestation can affect fetal development (Collins, 1996) or fetal death because the endogenous control of E2 secretion must be carefully regulated to maintain optimum conditions for fetal development (Bartholomeusz et al., 1999). Stimulation of estrogen production by phytoestrogens in trophoblast cells is probably due to estrogen receptor blocking effects of phytoestrogens. Trophoblast cells seem to compensate blocking of its estrogen receptors by higher estrogen production (Richter et al., 2009). 
               The alteration in estradiol pattern in bee pollen administered dams was concomitant with a similar pattern change in the testosterone level. Since, the significant changes in testosterone value starting from day 12 till day 21 of gestation. Such changes may be related to specific growth-retarding effect of estradiol on the placenta which secondarily limits fetal growth and the ability of estradiol to inhibit placental production of testosterone (Legrand et al., 1984), essential precursor for its own synthesis by the ovary (Jackson and Albrecht, 1986). Maternal circulating testosterone in bee pollen treated rats was also responsible for pregnancy disruption because testosterone can affect fetal growth and size through modifying maternal energy homeostasis and decreasing the nutrient supplies to the placenta and fetus (Steckler et al., 2005). Alternatively, testosterone may modify placental function and reduce the capacity for transport of nutrients to the fetus or cross the placenta and exert a direct effect on fetal growth and/or energy homeostasis (Carlsen et al., 2006). On the other hand, the decrease in estrogen related to testosterone concentration in rats receiving bee pollen may be due to inhibitory effect of phytoestrogen content on aromatase activity, the enzyme that converts androgen to estrogen whether as a result of competition for its active site or by reducing enzyme expression regulating aromatase activity (Oh et al., 2000 and Burton and wells, 2002). There is, however, increasing evidence that phytoestrogens may bind to aromatase and/or 17[image: image10.png]


-hydroxysteroid dehydrogenase (HSD) and thereby reduce the availability of these enzymes for the production of estrogen from androgen precursors and/or the production of estradiol from weak estrogens (Le Bail et al., 2000). 
                 With regard to progesterone, growth and development of the embryo and fetus are unaffected over a wide range of progesterone concentrations in the maternal plasma. The present results revealed a marked change in progesterone concentration till term, which implies that bee pollen affects the ovarian function and the uterine environment resulted again on the very vunreable hormonal cycle. However, bee pollen may disturb the production of 20[image: image11.png]


 hydroxysteroid dehydrogenase (20[image: image12.png]


HSD), the enzyme that converts intraluteal progesterone to its inactive metabolite 20[image: image13.png]


-dihydroprogesterone (Arosh et al. 2004), in which circulating progesterone level elevated at term (Piekorz et al. 2005) referring to delay of parturition. On the other hand, the plant estrogens inhibit enzymes involved in dteroidogenesis because these compounds are estrogenic per se and may thus replace endogenous estrogens. Also, phytoestrogens sufficiently reduce progesterone production in term trophoblast cells (Jefferson et al., 2006). Because blockade of progesterone is a possible mechanism involved in initiation of labor, thus the high doses of phytoestrogens at the feto-maternal interphase could play a negative role in maintenance of pregnancy. There is some concern that bee pollen when used orally might have uterine stimulant effects; avoid using (Leung and Foster, 1996).
                 The present findings are consistent to great extent with the reports of many previously workers such as, Jefferson et al., (2006), who suggested that the plant estrogens are inhibit enzymes involved in steroidogenesis because these compounds are estrogenic per se, and may thus replace endogenous estrogens. Also, phytoestrogens sufficiently reduce progesterone production in term trophoblast cells. Because blockade of progesterone is a possible mechanism involved in initiation of labor[image: image14.png]


, thus the high doses of phytoestrogens intake through bee pollen consumption at the feto-maternal interphase could play a negative role in maintenance of pregnancy (Richter et al., 2009). In another study, Kao and P;Eng (1995) revealed the ability of phytoestrogens to interfere in estrogen negative feedback by binding to estrogen receptors in interior pituitary or hypothalamus and indirectly alter ovarian steroidogenesis. 
             Although the administration of bee pollen had no apparently effect on cholesterol value and decreasing effect on triglyceride, HDL-chlesterol and LDL-cholesterol values through gestational period, it produced hypercholestermia and hyperlipidemia on day 21 of gestation especially at high doses. Perhaps the best approach explanation is the definition of the functional capacity of the placenta to perform metabolic alterations of certain lipids. In most studies the degree of transport across the placenta and the degree of fetal or placental synthesis of lipids varies with gestational age (Herrera et al., 2006). Thus, placental size, architecture, developmental and pathological processes, and interaction with the fetus cooperate with transport and metabolic mechanisms to affect placental-fetal nutrient exchange (William and Hay 1994). Apparently, earlier in pregnancy, there is more dependence on maternal lipids to provide placental and fetal lipids. The placenta  has the capacity of altering those lipids presented to it by selective transport and inter conversions mediated transfer of lipid uptake from lipoproteins, metabolic alteration in the placenta, and release into the fetal plasma (Hussain et al., 2003). Also, most lipid classes are synthesized de novo in the placenta (Herrera et al., 2006). In this study, phytoestrogen content in bee pollen could exert damage on placental cells (Janeczko and Skoczowski, 2005) leading to restriction in placental blood supply to carry lipids to meet the high demand of the developing fetus (Wadsack et al., 2003) resulting in accumulation of lipid fractions in maternal circulation. 
                   The concentration of total proteins and albumin values showed significant increase particularly, in the second half of pregnancy pertaining to the groups administered bee pollen at a dose of 5 & 10 mg/kg b.w./day. The elevation in protein and albumin concentrations may be due to the high contents of protein and amino acids supplemented in bee pollen (Xie et al., 1994 and El-Missiry, 1999), that provided amino acids greatly in excess of the requirements of the fetuses and the transfer of these amino acids might have been limited by the functional capacity of the placenta (William 1994). Interestingly, combustion of pregnant rats to dietary protein caused elevation of estradiol level earlier in pregnancy and a significant decrease in E2 concentrations near term (Wilson et al., 2000). It was suggested that a protein rich diet was associated with an increased incidence of premature deliveries, babies with low birth weights and neonatal death (Malhorta and Sawers 1986).             
                    One must consider that the present results, although consistent and significant, are not sufficient to a further discussion. The data obtained are suggestive to inspire future research, one can speculate that the bee pollen at a high doses acted mainly during implantation stage, a susceptible period when toxic action of any substance leads to embryonic death. Bee pollen did not acted during organogenesis, because in doing so, it could lead to fetal malformations. 
                    The current work provides evidence that bee pollen toxicity was high enough to affect both mother and embryo. Decline in size and death of litters, death of mothers, as well as pregnancy failure were all observed. The results obtained also show that bee pollen extract toxicity affects embryonic implantation resulting in significant reduction in implantation process.      
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