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ABSTRACT 
The present study was carried out to investigate the developmental toxicity of metamitron orally 
administered during organogenesis (from 6th to 15th day of gestation) on female albino rats and the 
possible protective effect of olive oilto ameliorate teratogenic effect of metamitron during gestation. 
The morphological examination of uterus and fetuses were assessed. The number of implantation 
sites, the number of resorption sites, the number of pre and post-implantation loss and the number of 
late resorption sites were examined. In addition, the fetuses were examined for skeletal and visceral 
examinations. Significant increase was shown in the number of corpora lutea per dam treated with 
olive oil plus low dose of metamitron. Significant elevation was recorded in late resorption sites in 
high group comparing with olive oil group and it disappeared in olive oil plus high dose of 
metamitron. Percent of post-implantation loss per dam was recorded significant elevation at low and 
high doses of metamitron comparing with olive oil group. External malformations observed in fetuses 
obtained from dams treated with metamitron. Wavy ribs, absence or incomplete ossification of some 
sternbrae and xiphosternum at low and high groups were recorded.In this study we could conduct that 
Olive oil could ameliorate the adverse effect of metamitron during organogenesis period. 
 
Keywords: Developmental toxicity, metamitron, olive oil, skeletal and visceral examinations 

 
Introduction 

Contamination of human food by pesticides mostly occurs to farmers and agriculture workers 
(Litchfield, 2005). Studies suggested there are association between environmental exposure of 
pregnant women to certain agricultural pesticides and malformation in their fetuses (Peiris and 
Wickremasinghe, 2008). The most susceptible period for fetal anomalies to take place is the period of 
organogenesis (from 6-15 days of gestation). Metamitron is a synthetic compound, of the chemical 
group the Triazinones. It is an herbicide, being selective and systemic in its action. Metamitron is 
absorbed rapidly and almost completely. Metamitron is of moderate oral and inhalation and of very 
low dermal toxicity. Metamitron can be used on pre-emergance or post-emergance weeds. It is 
applied as a foliar spray, and is absorbed effectively through the leaf surface and the roots. Once 
absorbed it is translocated acropetally to the leaves of the target plants. The mode of action of 
metamitron is to disrupt photosystem II, inhibiting electron transport. Target plants are weeds of 
fodder beet, mangels, red beets and sugar beets.  These include grasses and broad-leaved 
weeds.  Metamitron can be used on its own, or in various combinations with other common sugar beet 
protection products, namely desmedipham, ethofumesate and phenmedipham (Peiris and 
Wickremasinghe, 2008). 

In one of two multigeneration studies conducted, reduced corpora lutea and implantations were 
observed at doses already toxic to the dams. Neither in rats nor in rabbits were specific developmental 
effects observed (EFSA Scientific Report, 2008). 

 Olive oil plays very important role against teratogenic effect of metamitron due to its contents 
of monounsaturated fatty acids. In addition, it contains linoleic acid and vitamin E (Saleh and Saleh, 
2011). Teratology is the study of abnormalities of physiological development. It is often thought of as 
the study of human congenital abnormalities, but it is broader than that, taking into account other non-
birth developmental stages, including puberty; and other organisms, including plants. The related 
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term developmental toxicity includes all manifestations of abnormal development such as growth 
retardation, delayed mental development or other congenital disorders without any structural 
malformations. Teratology studies address maternal-and embryo-toxicity following exposure during 
the period of organogenesis (Rogers andKavlock, 1996). Early teratologists exposed pregnant animals 
to environmental agents and observed the fetuses for gross visceral and skeletal abnormalities. 
Understanding how a teratogen causes its effect is not only important in preventing congenital 
abnormalities but also has the potential for developing new therapeutic drugs safe for use with 
pregnant women (James, 1973). 

The aim of this study was to assess the teratogenicity of the herbicide metamitron on albino 
rats. In addition to study the possible protective effects of virgin olive oil (VOO) against the 
teratogenic effects of metamitron herbicide. 

 
Material and Methods:  
 
1. Experimental animals:  

The mature albino rats obtained from NODCAR, Cairo, Egypt. The present study performed on 
eighty virgin female albino rats of an average weight 150 plus 10gm and twenty mature male albino 
rats of an average weight 170 plus 10 gm.  

 
2.1. Metamitron:  

The commercial formulation is Goltix 70% SC was supplied by bridge trade company. 
 

2.2. Virgin olive oil: purchased from the commercial market.  
 
3. Acute oral toxicity:  

The median lethal dose (LD50) determined according to the method of Weil (1952), where 
mature female albino rats divided into 4 groups of 5 rats each for the experimental materials. Each 
group was intubated orally by different repeated doses of metamitron. The rats were kept under 
observation for 24 hours and the symptoms of toxicity and mortality were recorded for 14 day. 

 
3.1. Preparation of animals:  

Sexually virgin female albino rats of an average 150 plus 10 gm body weight examined 
periodically using vaginal smear technique to ensure that they are in regular estrous cycle. The 
females were kept in hygienic conditions. The females were introduced into the males’ cages. The 
animals were paired on one male to two females, usually in the early afternoon. In the next morning, a 
vaginal smear was stained with methylene blue (1%) to verify first day of pregnancy. The female is 
considered mated when sperms plus cornified cells and leucocytes were found in the vaginal smears 
or vaginal plug detected, and that day is designated (Zero-day) of pregnancy (Manson and Kang 
1989). The body weight of pregnant females was recorded daily. At the sixth day of pregnancy, 
females were allocated into six equal experimental groups of 10 females each group and treated as 
follows: Group A: kept as control, Group B: given orally 0.5 ml /200g.b.wt. olive oil from 6th to 15th 
day of gestation (kept as: plusve control). Groups C and D: given metamitron at dosage levels of 
33.94mg/kg b.wt. (low group) and 67.88 mg/kg b.wt. (high group), respectively. Groups E and F: 
were treated with 33.94 mg/kg.b.wt. of metamitron plus 0.5 ml /200g.b.wt. olive oil (olive oil plus 
low group)and 66.88 mg/kg. b.wt. plus 0.5 ml /200 g.b.wt. olive oil(olive oil plus high group), 
respectively. The all tested materials were given by metallic stomach tube daily from the 6th to 15th 
day of gestationto cover the time of maximum organogenesis in rats. The pregnant females were kept 
under observation until the 20th day of gestation at which they were be weighted, decapitated and 
dissected to examine the effect of the tested materials on the foetal development by morphological 
visceral  and skeletal examination.  

 
3.2. Morphological examination:  

The method of Manson and Kang (1989) was used for morphological examination of fetuses. 
The dam was laid on filter paper and the abdominal wall was reflected over the thorax. The ovaries 
were removed from the fat and the corpora lutea were counted immediately. The uterus was removed 
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without confusing the left and right horns. The number of implantation sites, resorption sites, live and 
dead fetuses were counted. The fetuses were examined for gross external anomalies, and then they 
were weighed and measured. Pre-and post-implantation deaths were calculated.  

 
3.3. Visceral examination of fetuses:  

Two third of the fetuses from each dam were kept in Bouin solution for 1-2 weeks. Then, the 
fetuses were rinsed with cold water and several cross sections were made throughout the fetal body. 
Fetal sections were grossly examined under a dissecting microscope for any visceral malformations 
(Manson and Kang, 1989). 

 
3.4. Skeletal examination of fetuses:  

The remaining fetuses were preserved in 95% ethanol solution for 7 days for dehydration. The 
abdominal wall of each dehydrated fetus was opened and the internal organs were removed. The 
eviscerated fetuses were placed in 2% potassium hydroxide solution for 24-35 h according to the size 
of the fetus till complete digestion and clearance of the muscles. After clearing, the fetuses were 
immersed in Mallsch’s solution with alizarin red stain for 24 hour (Prakash and Arora, 1998). The 
stained fetuses were kept in Mallsch’s solution alone for 2 days, then rinsed with water and preserved 
by successive passage in graded concentrations of glycerin watery solution (70, 80, 90 and 100%). 
Different parts of the axial and appendicular skeleton of the stained fetuses were inspected under the 
dissecting binocular microscope for any anomalies. 

 
Statistical analysis:  

Data are represented as mean ± standard error (SEM) or as percentage. Statistical analysis was 
performed using one-way analysis of variance (ANOVA) followed by Tukey- Kramer as a post Hoc 
test or Chi-square test. The 0.05 level of probability was used as the criterion for significance. All 
statistical analyses were performed and Graphs were sketched using GraphPad Prism software 
(version 5). 
 
Results 
 

Results showed a 50% mortality rate for dams treated with metamitron. That may conclude that 
metamitron is toxic to the dams and induces developmental retardation of the fetal skeleton. The 
median lethal dose determined for female albino rats was 3394.11mg/kg. 

Morphological changes of uterus and fetuses: The external examinations of uterus and fetuses 
of rats orally administered metamitron (33.94 = 1/100 of LD50 and 67.88= 1/50 of LD50  mg/kg.b.wt.) 
from 6th to 15th day of gestation, are tabulated in (Table.1).  Significant increase was shown in the 
number of corpora lutea per dam in olive oil plus low group comparing with olive oil group. 
Moreover, low group and olive oil plus high group were significantly decreased comparing with olive 
oil plus low group. While, the number of corpora lutea per litter was non-significantly increased at 
olive oil plus low and olive oil plus high comparing with olive oil group. The number of implantation 
sites per dam increased in females treated with high dose of metamitron. While, the number of 
implantation sites per litter revealed no significant differences. There is no dead foeti in all treatments 
of this study. Number of alive fetuses per dam was shown non-significant increase at high dose of 
metamitron and treatment of both doses with olive oil. Whereas, the number of alive fetuses per litter 
revealed normal value at all treatments. Remarked significant elevation was recorded in early and late 
resorption sites (Fig. 1) in treatment with high dose of metamitron. While, in case of treatment of 
pregnant females with olive oil, there is no any resorption, this might mean that the olive oil decreases 
the toxicity of metamitron. Percent post-implantation loss per dam recorded significant elevation at 
both doses of metamitron. Percent post implantation death per dam shown non-significant increaseat 
both doses of metamitron. While, both doses of metamitron with olive shown normal value (as 
control). Sex ratio recorded non-significant increase in both doses of metamitron. While, treatment of 
pregnant female rats with olive oil with metamitron at both doses were showed non-significant 
elevation in sex ratio. The mean foetal weight reduced at low dose of metamitron. Mean foetal 
crown–rump length recorded decrease at low dose, growth retardation (Fig. 2).The mean weight of 
placenta was reduced with the two tested doses of metamitron.  
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External malformations as haematoma (Fig. 3) were observed in fore and hind limbs of the 
offspring obtained from dams treated with both doses of metamitron. 
 
Table 1: Effect of metamitron alone or with olive oil on external morphology of uterus and fetuses in 

pregnant rats. 

Parameters 
Treatments 

Control Olive oil Low High 
Olive oil + 

Low 
Olive oil+ 

High 
No. of corpora 
lutea per dam 

10.363± 
0.309 

9.875± 
0.398* 

9.777± 
0.324* 

10.625± 
0.679 

11.750± 
0.921* 

10.625± 
0.680 

No. of 
implantation 
sites per dam 

9.4254± 
0.2152 

8.500± 
0.327 

9.333± 
0.288 

10.641± 
0.593 

9.000± 
0.626 

9.250± 
0.796 

No. of corpora 
luteaper litter 

1.182± 
0.061 

1.169 
±0.055 

1.092± 
0.027 

1.221± 
0.127 

1.324± 
0.062 

2.487± 
1.222 

No. of 
implantation 
sites per litter 

1.025± 
0.025 

1.000± 
0.0 

1.075± 
0.047 

1.135± 
0.0982 

1.00± 
0.0 

1.00± 
0.0 

No. of dead 
foetuses per dam 

0.0± 
0.0 

0.0± 
0.0 

0.0± 
0.0 

0.0± 
0.0 

0.0± 
0.0 

0.0± 
0.0 

No. of alive 
foetuses per dam 

8.000± 
0.580 

8.777± 
0.401 

8.500± 
0.327 

9.875± 
0.875 

9.000± 
0.6267 

9.250± 
0.796 

No. of alive 
foetuses per 

litter 

1.00± 
0.0 

1.00± 
0.0 

1.00± 
0.0 

1.00±0.0 
1.00± 

0.0 
1.00± 

0.0 

No. of earl-
resorption sites 

0.0± 
0.0 

0.0± 
0.0 

0.284± 
0.148 

0.750± 
0.1483 

0.0± 
0.0 

0.0± 
0.0 

No. of late-
resorption   sites 

0.0± 
0.0 

0.0± 
0.0 

0.284± 
0.1483 

0.750± 
0.4901* 

0.0± 
0.0 

0.0± 
0.0 

Percent pre-
implantation loss 

per dam 

0.0± 
0.0 

0.0± 
0.0 

0.0251± 
0.0135 

0.051± 
0.041 

0.0± 
0.0 

0.0± 
0.0 

Percent post-
implantation loss 

per dam 

0.0± 
0.0 

0.0± 
0.0 

0.100± 
0.334* 

0.086± 
0.055* 

0.00± 
0.00 

0.00± 
0.00 

Percent post-
implantation 

death per dam 
0.0±0.0 0.0±0.0 

0.1003± 
0.0334 

0.1305± 
0.0980 

0.0± 
0.0 

0.0± 
0.0 

Sex ratio 
0.802± 
0.155 

0.586± 
0.132 

1.141± 
0.189 

1.295± 
0.331 

1.026± 
0.379 

0.885± 
0.350 

Mean foetal 
weight 

3.674± 
0.139 

3.284± 
0.167 

3.7243± 
0.094 

2.684± 
0.094 

3.239± 
0.175 

3.557± 
0.146 

Mean foetal 
crown rump 

length 

40.835 
±3.576 

34.287± 
1.258 

36.519± 
0.551 

32.638± 
0.774 

29.753± 
3.976 

32.836± 
0.707 

Mean weight of 
placenta 

5.846± 
0.186 

6.587± 
0.474 

5.0334± 
0.236 

4.327± 
0.362 

3.5653 
±0.175 

7.711± 
0.284 

 Data are represented as Mean±SE 
 Statistical ananlysis was carried out using one way ANOVA Followed by Tukey Kramer multiple comparison test.         

* Significantly different from control group at P<0.05                
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Table 2: Effect of metamitron alone or with olive oil on skeletalnb examination. 
Malformations Tested animals 

Control Olive oil Low High 
Olive oil+ 

Low 
Olive oil+ High 

Total no. of 
examined fetus 

29 29 24 27 28 25 

Skull 
No. % No % No. % No. % No. % No. % 
1 3.45 1 3.45 1 4.7 1 3.70 1 3.57 1 4.00 

Ribs 2 6.90 1 3.45 9 37.50 10 37.04 7 25.00 5 20.00 
Sternbrae 1 3.45 1 3.45 12 50.00 16 66.67 5 17.86 5 20.00 
Xiphoid 0 0.00 0 0.00 7 29.17 7 25.93 0 0.00 5 20.00 
Fore 
limbs 

Digits 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 
Metacarpal 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 

Hind 
limbs 

Digits 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 
Metatarsal 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 

Caudal vertebrae 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 
Sacral vertebrae 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 

 
Skeletal malformation:  

Treatment with metamitron showed decrease ossification as shortening of last ribs (Fig. 4). 
Wavy ribs (Fig. 5) were recorded in low and high doses of metamitron as (37.5 and 37.4%), 
respectively. And it decreased in treatment with olive oil plus low dose of metamitron and olive oil 
plus high groups as (25 and 20%), respectively.  Absence of all sternbrae in low and high doses of 
metamitron were showed as (50.0 and66.67%)  (Fig. 6) respectively. And it decreased in treatment 
with olive oil plus low and olive oil plus high groups as (17.86 and 20 %), respectively. Incomplete 
ossification of all sternbrea and absence of xiphosternum (6thsternbrea) (Fig. 7), at low and high 
groups of metamitron were recorded (29.17and 25.93%, respectively). It decreased in treatment with 
olive oil plus low and olive oil plus high groups as (0.0 and 20 %), respectively. 

The visceral examinations of fetuses of dams orally administered metamitron (33.94 and 67.88 
mg/kg.b.wt.) from 6th to 15th day of gestation, are recorded in (Table, 3)  

Oral treatment with metamitron revealed the presence of microphthalmia at low group as 
percentage of 6% and olive oil plus low group was the same. Anophthalmia and microphthalmia (Fig. 
8) were recorded in low group as 6% and olive oil plus high group was the same.  Hydrocephaly and 
microcephaly (Fig. 9) were observed in low and olive oil plus low group as 16.0 and 15.25%, 
respectively. Moreover, pelvic kidney and dilated ureter (Fig. 10) was recorded at low and high group 
as 14.0 and 5.66% and at olive oil plus lowand olive oil plus high group were 12.06and 4.0%, 
respectively. 
 
Table 3: Effect of metamitron alone or with olive oil on Visceral examination  

Parameters Control Olive oil Low high 
Olive oil 

+ low 
Olive oil 
+ high 

No. of fetuses 
examined 

60 59 50 53 58 50 

Microphthalmia 
No. % No % No. % No. % No. % No. % 
0 0.00 0 0.00 3 6 0 0.00 3 5.17 0 0.00 

Anophthalmia 0 0.00 0 0.00 3 6 0 0.00 3 5.17 0 0.00 
Microcephaly 0 0.00 0 0.00 8 16.0 0 0.00 9 15.52 0 0.00 
Hydrocephaly 0 0.00 0 0.00 8 16.0 0 0.00 9 15.52 0 0.00 
Hydroureter 1 1.66 1 1.69 2 4.00 1 1.88 2 3.44 1 2.00 
Dilated renal 
pelvic (Pelvic 
kidney)  

0 0.00 0 0.00 7 14.00 3 5.66 7 12.06 2 4.00 
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Fig. 1: Uterus of dam at high group treated from 6th  to 15th day of gestation showing late resorption 

sites 

 
Fig. 2: Fetus of dam at high group treated from 6th to 15th day of gestation showing growth retardation 

and shorten in crown rump length, Control on the left 

 
Fig. 3: Fetus of dam at low group treated from 6th to 15th day of gestation showing haematoma, 

Control on the left 

 
Fig 4: Fetus of dams at low group from 6th  to 15th day of gestation showing shortening of last ribs, 

control on the left 

 
Fig. 5: Fetus of dams at low group from 6th to 15th day of gestation showing wavy ribs (B) 
 

 
Fig. 6: Fetus of dam at low group treated from 6th to 15th day of gestation showing absence of all 

sternbrae, Control on the left 
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Fig.7: Fetus of dam at low group treated from 6th to 15th day of gestation showing incomplete 

ossification of some sternbrae and absence of xiphosternum, Control on left 

 
Fig. 8: Fetus of dams at low group treated from 6th  to 15th day of gestation showing microphthalmia 

and anaphthalmia, Control on the left 

 
Fig. 9: Fetus of dams at low group from 6th  to 15th day of gestation showing hydrocephaly and 

microcephaly 

 
Fig. 10: Fetus of dams at  low group from 6th  to 15th day of gestation showing pelvic kidney, Control 

on the left 
 
Discussion  

Rats and mice belong to the order Rodentia, which, with over 2200 species, is by far the largest 
order within the class Mammalia. Within the Rodentia, the Muridae constitutes the largest family, 
with about 700 species, including the Old-World rats and mice (rodents found in Eurasia, Africa or 
Australia, grouped together in the sub-family of the Murinae). Of these, strains derived from Mus 
musculus and Rattus norvegicus are used in the overwhelming majority of animal research for 
biomedical purposes. Other advantages include a short reproductive cycle and a high litter size, 
allowing studies with statistically pertinent numbers of litters and fetuses to be performed in a short 
time-frame (Wilson and Reeder, 2005). 

The objectives of a teratology study are to evaluate the effects of the testedcompound such 
(pesticide) on embryonic and fetal development when administered during the period of 
organogenesis, i.e., from uterine implantation to the closure of the hard palate. Developmental toxicity 
is defined as any structural or functional alteration caused by environmental insult that interferes with 
growth, differentiation, development, and/or behavior.Developmental and reproductive toxicity 
(DART) testing is commonly done using rodents (mice or rats) and rabbits(Ghona and Sangha, 2010). 

A number of diseases and conditions during pregnancy are known to adversely affect 
embryo/fetal development, and along this line many scientists believe that any marked disturbance of 
maternal homeostasis produced by chemical exposure may eventually produce a teratogenic effect. 
Although there is little doubt that developmental toxicity may be maternally mediated, the notion that, 
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in principle, any maternal toxicity leads to birth defects is disputed. When embryotoxicity is noted 
only within the maternally toxic dose range, it is not possible to ascertain whether it is in fact 
maternally mediated or not (i.e., embryo development may have been impaired by a direct action of 
the chemical at doses that also adversely affect the mother; in these circumstances it would still be a 
selective developmental toxicant). However, currently, a chemical is not regarded as a 
“developmental toxicant” if embryotoxicity is apparent only at doses that are also toxic to the mother 
(Francisco and Paumgartten, 2010). 

The period of time required for full development of a fetus in utero is referred to as gestation. It 
can be subdivided into distinct gestational periods (embryogenesis, organogenesis and 
fetogenesis).Following fertilization, the zygote and its associated membranes, together referred to as 
the conceptus, continue to be projected toward the uterus by peristalsis and beating cilia. During its 
journey to the uterus, the zygote undergoes five or six rapid mitotic cell divisions. Although each 
cleavage results in more cells, it does not increase the total volume of the conceptus. Once inside the 
uterus, the conceptus floats freely. It continues to divide, creating a ball of cells, and consuming 
nutritive endometrial secretions called uterine milk while the uterine lining thickens. The ball of now 
tightly bound cells starts to secrete fluid and organize themselves around a fluid-filled cavity, the 
blastocoel. At this developmental stage, the conceptus is referred to as a blastocyst. Within this 
structure, a group of cells forms into an inner cell mass, which is fated to become the embryo. The 
cells that form the outer shell are called trophoblasts (trophe = “to feed” or “to nourish”). These cells 
will develop into the chorionic sac and the fetal portion of the placenta (the organ of nutrient, waste, 
and gas exchange between mother and the developing offspring).As the blastocyst forms, the 
trophoblast excretes enzymes that begin to degrade the zona pellucida. In a process called “hatching,” 
the conceptus breaks free of the zona pellucida in preparation for implantation, (Wilson and Reeder, 
2005). 

The blastocyst comes in contact with the uterine wall and adheres to it, embedding itself in the 
uterine lining via the trophoblast cells. Thus, begins the process of implantation, which signals the end 
of the pre-embryonic stage of development. When implantation succeeds and the blastocyst adheres to 
the endometrium, converted to trophoblast. The trophoblast secretes chorionic gonadotropin (CG), a 
hormone that directs the corpus luteum to survive, enlarge, and continue producing progesterone and 
estrogen.Most of the time an embryo implants within the body of the uterus in a location that can 
support growth and development.The mature placenta is composed of tissues derived from the 
embryo, as well as maternal tissues of the endometrium. The placenta connects to the conceptus via 
the umbilical cord, which carries deoxygenated blood and wastes from the fetus through two 
umbilical arteries; nutrients and oxygen are carried from the mother to the fetus through the single 
umbilical vein. Maternal and fetal blood does not commingle because blood cells cannot move across 
the placenta. This separation prevents the mother’s cytotoxic T cells from reaching and subsequently 
destroying the fetus, which bears “non-self” antigens. Further, it ensures the fetal red blood cells do 
not enter the mother’s circulation and trigger antibody development (if they carry “non-self” antigens) 
at least until the final stages of pregnancy or birth (Ladstätter and Tachibana, 2016) and (Mackay and 
Temple, 2017).Placenta serves the functions of organs such as the lungs, kidneys, and liver until the 
fetus develops them. Some of the main functions that the placenta performs include: Supplying 
oxygen and nutrients to the fetus via the umbilical cord, Clearing out waste products, such as carbon 
dioxide from the fetus, Metabolizing and releasing food substances and required products into the 
maternal and fetal blood circulations, protecting the fetus from xenobiotics (compounds including 
food additives, drugs, and environmental pollutants such as pesticides, producing hormones that help 
in the growth and development of the baby, protecting the fetus from infections (bacterial) and 
maternal diseases(Wang  and Zhao, 2010)and (Graham et al., 2015). Placental insufficiency: The 
placenta may not be able to transfer nutrients to the fetus. It may lead to fetal growth restriction, 
stillbirth, and low birth weight or death (Shumaila, 2013). 

Maternal blood flows from the mother's circulatory system, through the intervillous space and 
then re-enters the mother's blood vessels. Fetal blood flows from the fetus into two main arteries in 
the umbilical cord, through the capillary network of the chorionic villi and is returned to the fetus by 
the umbilical vein. The maternal blood that enters the placenta is nutrient and oxygen rich. A growing 
fetus obviously requires lots of nutrients and oxygen that it cannot provide for itself, so the fetal blood 
that flows through the capillaries of the chorionic villi is nutrient and oxygen poor. Because of this 
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disparity in the nutrient and oxygen concentration between the fetal blood in the villi and the maternal 
blood in the intervillous space, nutrients and oxygen diffuse from the maternal blood, into the villi and 
into the fetal blood. Conversely, the fetal blood contains high concentrations of carbon dioxide and 
other waste products, while the maternal blood in the intervillous space contains low concentrations of 
these waste products. As a result, carbon dioxide and other waste products diffuse out of the fetal 
blood, across the trophoblasts of the chorionic villi and into the maternal blood that surrounds the 
villi. The mother's lungs, kidneys and liver will easily remove these waste products from her blood. 
Notice that in the placenta, the maternal and fetal blood does not mix. The two blood supplies remain 
separated by the fetal trophoblasts and endothelial cells. However, nutrients and waste products, 
including oxygen and carbon dioxide, are free to diffuse from one blood supply to the other down 
concentration gradients (Clifton, 1995). 

Maternal blood bathes the chorionic villi, which consist of a layer of trophoblastic cells that 
enclose fetal capillaries. Their large surface area and the high placental blood flow are essential for 
gas exchange, uptake of nutrients and elimination of waste products. Thus, a lipid barrier separates the 
fetal and maternal blood streams, allowing the passage of lipid-soluble substances but excluding 
water-soluble compounds, especially those with a molecular weight exceeding 600.In developmental 
toxicity studies, a reduction of average fetal body weight at term is usually considered to result from a 
substance-induced prenatal growth retardation. Spongy and incompletely or poorly ossified bones as 
well as unossified ossification centers have also been taken as indicators of delayed ossification of the 
fetal skeleton. A body weight reduction, or a fetus small for gestational age does not necessarily imply 
that growth retardation process had occurred. By definition, prenatal growth retardation means that 
the affected fetus developed slower than normal fetuses, so that at the end of pregnancy it was in a 
relatively earlier stage of development. Although bone ossification advances with gestational age, a 
substance-induced impairment of calcification of a particular bone is not necessarily secondary to a 
slower development of the skeleton as a whole (Chahoud and Paumgartten, 2005). Fetal osteogenesis 
is a two-step process, there being bone formation by either an intramembranous mode or 
endochondral mode, followed by lengthening and thickening of compact bone. Calcium and other 
materials are required for osteogenesis which are supplied from the circulating blood of the mother 
through the placenta. Since there is a significant shortening of all fetal long bone. It is therefore 
reassured that it is the reduction in maternal bone resorption which limited the supply of calcium to 
fetuses, which in turn restricted their skeletal growth (Huanhuan et al., 2020). 

Incomplete ossification of most bones may be related to the effect of pesticide on calcium 
metabolism and/or bone morphometry by reducing the supply of calcium and magnesium ions to the 
growing fetus thereby inducing retardation in the bone development and consequently on fetus body 
weight (Andrews and Gray, 1990).The delay in ossification of the skeletal system is associated with 
delay in fetal growth, as indicated by the reduced fetal weights in the present study. similar results 
have also related poor ossification of the skeletal system to growth retardation of the fetuses (Welsch 
and Morgan, 1985).And a decrease of placental weight parallel to the decrease of fetal body weight 
(Houghton et al., 2000). A smaller placenta probably has a lower blood flow, resulting in significant 
fetal hypoxia that may lead to retarded intrauterine growth. The marked reduction in placental weight 
in animals exposed to EMB possibly influences its nutritive role, leading to resorption or at least 
growth retardation. The reduced ossification of fetal skeletons may be a probable reason for decrease 
in fetal weight. Similar relationship between reduced fetal body weights and retarded ossification of 
the skeleton has been reported (Murray et al., 1979) in rabbits and mice. From the present study, we 
can conclude that a decreased ossification of the skeletal system and decrease of placental weight is 
associated with reduced body weight mutated bones, under the effect of metamitron. 

Humans exposed occupationally are at increased risk, and there are studies linking exposure to 
pesticide at work to impotence, reduced sperm counts, increased time to pregnancy and increased 
rates of birth defects in offspring during the sexual development of the fetus. Revealing the 
importance of governmental policy and regulations to require assays and tests that determine how low 
doses and modes of action of endocrine disrupting chemicals (EDCs) affect fetal development in 
utero, early infancy, and on through puberty. The endocrine system includes, the thyroid, parathyroid, 
adrenal, pineal, pituitary, hippocampus, hypothalamus, thymus, kidney, pancreas, and the 
reproductive organs; the prostate, penis, testis, breast, ovary, urethra, and vagina. The endocrine 
system’s hormonal signaling during gestation of the fetus is crucial to all development. All hormone-
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sensitive physiological systems are vulnerable to EDCs (Colborn, and Carroll, 2007). Xenobiotic 
chemicals (such as pesticides) used in everyday life, as well as naturally occurring in the environment, 
have the potential to disrupt human and wildlife endocrine systems at relevantly low concentrations 
(Guillette et al., 2006). Significant scientific research supports the hypothesis that EDCs alter 
endocrine system functions. Endocrine disruptors (EDs) may upset the regulation of hormones in 
normal cell differentiation, growth, development, and reproduction by turning on, shutting off, 
mimicking, blocking, or modifying hormonal signals(Hanke and Jurewicz, 2004). Toxin exposure to 
the fetus is significantly associated with paternal pesticide exposure. But maternal breast milk may 
expose male infants to persistent organochlorine pesticides during nursing which has been identified 
to cause testicular cancer. Breast cancer is the most prevalent of any female reproductive problem and 
the rate of increase is astounding due to lifelong exposure to EDCs (Salehi et al., 2008; Soto et al., 
2008). 

Polyphenols in extra-virgin olive oil (EVOO) can stimulate the proliferation of osteoblasts, 
modify their antigen profile, and promote alkaline phosphatase synthesis. Olive oil polyphenols 
decrease blood pressure and improve endothelial function in young women with mild hypertension 
(Rafael et al., 2012).The extra-virgin olive oil phenolic compounds may have a beneficial effect on 
bone by modulating osteoblast physiology. This fact explains why the olive oil improve the 
ossification of rat pups (Brown et al, 2015).In this study, olive oil ameliorates the effect of 
metamitron herbicide on bone ossification, via improvement the rate of ossification due to the 
enrichment of olive oil with phenolic compounds in foetus whose mothers were treated with olive oil 
two hours after metamitron. Phenolic compounds are present in olive oil, such as oleuropein aglycone, 
oleacein, oleocanthal, hydroxytyrosol and tyrosol(Servili et al., 2009).These findings indicate that 
bone physiology may be modulated by the phenolic compounds in EVOO, supporting previous 
observations on their action on osteoblasts at different levels, favoring bone tissue regeneration 
(Melguizo et al., 2018a).We observed that Olive oil couldn’t ameliorate the effect of herbicide 
(metamitron) in case of microphthalmia, anophtalmia, hydrocephaly and microcephaly. 

Olive oil contains a group of antioxidants that are esters of tyrosol and hydroxytyrosols, 
including oleuropein and vitamin E. The main phenols in olive oil, only the hydroxytyrosol and 
oleuropein are catechols compounds with a catechol group which exhibit antioxidant activity is able 
to scavenge and stabilize endogenous and exogenous free radicals. One mechanism associated with 
consumption of antioxidants hydroxytyrosol and oleuropein is prevention of oxidative damage 
(Hamdi and Castellon, 2005).  Consumption of VOO has been suggested to protect individuals against 
cardiovascular diseases (Covas et al., 2015). Moreover, beneficial effects of VOO have been noticed 
in healthy individuals. Two main compositions of VOO are fatty acid and phenolic antioxidants 
(Piroddiet al. 2017).VOO contains a wide variety of antioxidants such as vitamin E, oleocanthal, 
carotenoids, and polyphenols like hydroxytyrosol, hydroxytyrosol acetate,and oleuropein, among 
which oleuropein especially prevents oxidation of Low-Density Lipoprotein (LDL) particles(Masella, 
et al. 2001).Monounsaturated Fatty Acids (MUFA) especially oleic acid with beneficial effects on 
cardiovascular system constitutes 70–80% of total fatty acids of olive oil (López et al., 2010). 

Aerobic metabolism is associated with the generation of prooxidant molecules called free 
radicals or reactive oxygen species (ROS). There is a complex interaction of the prooxidants and 
antioxidants, resulting in the maintenance of intracellular homeostasis. Whenever there is an 
imbalance between the prooxidants and antioxidants, a state of oxidative stress is initiated. Free 
radicals have a dual role in the reproductive tract. They are also key signal molecules modulating 
various reproductive functions. Free radicals can influence the oocytes, sperm, and embryos in their 
microenvironments, for example follicular fluid, hydrosalpingeal fluid, and peritoneal fluid. Oxidative 
stress is involved in defective embryo development and retardation of embryo growth that is 
attributed to induced cell-membrane damage and DNA damage(Guerin, et al., 2001 and Agarwal et 
al., 2003). Recently, researchers have focused on preventive effects of phenols with natural sources 
against degenerative diseases mediated by Reactive Oxygen Species (ROS)(Crespo et al., 2018). 
Polyphenols of VOO are characterized for their anti-inflammatory features, applied by down-
regulation of inflammatory mediators through transcriptional or post-transcriptional mechanisms 
(Cicerale et al., 2012). ROS are known to mediate cascade processes leading to tissue damage. Virgin 
olive oil and more recently, the olive leaves were shown to be rich in antioxidant polyphenols such as 
oleuropein, verbasco-side, ligstroside, tyrosol and hydroxytyrosol. Olive leaf extracts are now 
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marketed as anti-aging, immunostimulant, antioxidant, Anti-inflammatory and antimicrobial agents 
(Abdelgayoum et al., 2015). olive oil has anti-cancer effect as there has been reported that olive oil 
contains a number of compounds which by their antioxidative action reduce the risk of cell damage 
and their consequential uncontrolled growth and division (Keiler et al., 2014). Therefore, olive oil 
may be more suitable to the treatment of osteoporosis associated with postoperative gynecological 
malignancies, displaying desirable estrogenic effects but with fewer undesirable side effects. Olive oil 
polyphenols have been associated with several cardiovascular health benefits. Pregnancy at Altitude 
and Preplacental Hypoxia High-altitude hypoxia also can limit fetal growth (Garcia et al., 2000). The 
treatment of pregnant female rat with pesticide during the pregnancy period may induce hypoxia. In 
these situations, maternal hypoxemic hypoxia results in intervillous blood hypoxia, or what can be 
termed preplacental hypoxia, and subsequent fetal hypoxia. Hypoxia is very dangerous factore which 
cause late resorptions and death of some pups (Zhang et al., 2002). In the present study, early, late 
resorption and death of some foeti under the effect of glyphosate may be attributed to 
hypoxia.Oleuropein is the most important secoiridoid compound due to its pharmacological effects 
including antioxidant, anti-inflammatory, anticancer, antiviral, antimicrobial, and 
antiatherogenic (Hamdi and Castellon, 2005). Therefore, olive oil may be more suitable to the 
treatment of osteoporosis associated with postoperative gynecological malignancies, displaying 
desirable estrogenic effects but with fewer undesirable side effects. Finally, the beneficial effects of 
olive oil on osteoporosis via serum proinflammatory cytokines and lumbar spine (Keiler et al., 
2014).Phenolic compounds are present in olive oil, such as oleuropein aglycone, oleacein, 
oleocanthal, hydroxytyrosol and tyrosol, those compounds and the dose that had a significant effect 
on growth and differentiation. These findings indicate that bone physiology may be modulated by the 
phenolic compounds in EVOO, supporting previous observations on their action on osteoblasts at 
different levels, favoring bone tissue regeneration (Melguizo et al., 2018b).Olive oil contain phenolic 
compounds such as hydroxytyrosol and tyrosol, hydroxytyrosol inhibit human LDL oxidation, also 
inhibit platelet aggregation and exhibit anti- inflammatory and anti-cancer properities (Angelo et al., 
2002). Luteolin and apigenin–which are olive oil flavonoids–increased cell proliferation. It has been 
shown that luteolin inhibited the bone resorptive activity of differentiated osteoclasts (Kim et al., 
2011); additionally, luteolin has an anabolic effect, as it increases collagen synthesis, alkaline 
phosphatase (ALP) activity, and osteocalcin secretion, and it inhibits 3-morpholinosydnonimine-
stimulated production of proinflammatory mediators in osteoblastic cells in vitro (Choi, 2007).  
 
Conclusion and Recommendation 

This study explained the hazardous effects of metamitron herbicide repeated exposure on the 
pregnant female rats, raising concerns about this herbicide that possesses a potential hazard to dams 
and there foeti .It was concluded that olive oil contains phenolic compounds such as oleuropein 
aglycone, oleacein, oleocanthal, hydroxytyrosol and tyrosol which play very important role in 
amelioration of the adverse effect of metamitron. It is highly recommended using of olive oil as a 
complementary agent for saving health from hazards of any environmental pollutant such as 
pesticides during pregnancy.   
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