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Abstract 

 The current study aims to investigate the tissue lesions induced by Poppy 

anemone in pregnant mice. The administration of Poppy anemone (200,400 and 600 

mg/kg) begins from days 7-8 of pregnancy. The results showed an increase in the rate 

of deaths and miscarriages in pregnant female mice with an increase in the 

concentration used. The uterine horns also showed a difference in the distribution of 

embryos, the appearance of bleeding cases and the accumulation of fatty materials. 

Some absorbed embryos also appeared. As for histological changes in the skin of the 

fetuses, there was edema around the hair follicles and between the collagenous fibers 

of the dermis layer and around the skin, sweat, and sebaceous glands, presence of 

edema between the epidermis layer and the dermis, congestion of capillaries, the 

divergence of collagen fibers in the dermis of the skin, hyperkeratosis of the epidermis, 

presence of hydrophilic degeneration in the spiny cell layer of the epidermis, rarefaction 

of the white fibers of the dermis and congestion of blood capillaries. 
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 تأثيز المستخلص المائي لبذور شقائق النعمان على التطور الجنيني

الفأر في نموذج  

 
 ريا غان السلطان 

 جامعة الموصل كلية التزبية للبنات قسم البايولوجي 

 الخلاصة

اجريت الدراسة الحالية لفحص الآفات النسيجية المحدثة بواسطة شقائق النعمان الخشخاش في الفئران الحوامل. يبدأ 
ملغم/كغم( من اليوم السابع إلى اليوم الثامن عشر من الحمل. وأظهرت  000و 000.000تناول شقائق النعمان الخشخاش )

والإجهاض لدى الأمهات الحوامل مع زيادة التركيز المستخدم. كما أظهرت النتائج، أظهرت النتائج زيادة في معدل الوفيات 
ً في توزيع الأجنة وظهور حالات النزيف وتراكم المواد الدهنية. كما ظهرت بعض الأجنة الممتصة. أما  قرون الرحم اختلافا

لاجينية لطبقة الأدمة وحول الجلد. الغدد التغيرات النسيجية في جلد الأجنة فتظهر الوذمة حول بصيلات الشعر وبين الألياف الكو
العرقية والدهنية وكذلك وجود وذمة بين طبقة البشرة والأدمة، احتقان الشعيرات الدموية، تباعد ألياف الكولاجين في أدمة الجلد، 

دمة، واحتقان فرط تقرن البشرة، وجود تنكس محب للماء في طبقة الخلايا الشوكية البشرة، وتخلخل الألياف البيضاء في الأ
 الشعيرات الدموية

: شقائق النعمان الخشخاش، التغيرات النسيجية، الفئران الحواملالكلمات المفتاحية  

Introduction 

Papaver rhoeas - L, also known as field poppy, Corn Rose, Shirley poppy, or Flanders 

poppy, is an annual plant of the poppy family Papaveraceae 30-60 cm in height. Members of this 

family are distributed mainly in North Temperate zones. Papaver rhoeas is widely grown as a 

weed in cereal naturalized in country roads and fields worldwide (Grauso et al 2021). This plant is 

large and showy, with four red petals with a black blotch at the central base. Phytochemical and 

physiological characterization of Papaver rhoeas belongs to the opium alkaloids, closely related to 

benzylisoquinoline and contains various powerful alkaloids such as rhoeadine alkaloids (Günaydın 

et al 2015, Çoban et al 2017, Oh et al 2018). This makes Papaver rhoeas plant narcotic and 

effective sedative relief of such pains (Zargari, 1994, Oh et al. 2018, Grauso et al 2021). The plant, 

therefore, serves as opium due to the same qualities, but it does not contain morphine nor does it 

stimulate addiction (Kültür 2007). Poppy is also rich in linoleic acid at 74.5% (Bozan and Temelli, 

2008).  

Papaver rhoeas are used as food among the local people (Günaydın et al 2015). Seeds and 

leaves are probably the most widely cooked and eaten part, although all of Papaver parts probably 

are toxic due to their high conceivable intoxication by alkaloids (Günaydın et al 2015, Çoban et al 

2017, Oh et al 2018). Petals are also collected to make a red colouring or as moisturising 
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treatments for itchy and redness in the skin (Mitich, 2000, Mabberley, 2017).  P. rhoeas 

antimicrobial activity has been tested (Çoban et al 2017) and thus used as a drug (Rahfeld, 2017), 

and plays an important role in medicinal use. It is used to treat cough or sleep disorder and is 

useful in various states such as pneumonia, rash fever, and bronchitis (Pourmotabbed et al 2004). 

Moreover, it is also established in ethnopharmacology that P. rhoeas can be used to treat insomnia, 

nervousness, respiratory, and digestive disorders, eye infection, and baldness as well as for 

treatment of measles (Morales et al 2014). However, P. rhoeas is also known to cause health 

effects in humans such as urinary irritation and intestinal, pneumonia, arrhythmia, nausea, 

seizures, vomiting, myosis, bronchitis, confusion, and rash fever (Rey-Caballero et al 2015, 

Osanloo et al 2016, Günaydın et al 2015, Koçak et al 2016, Zhou et al 2018). This present 

research, therefore, was undertaken to evaluate the possible effects of Papaver rhoeas extract on 

the skin of embryo using mouse as a model for the study.  

Materials and Methods 
  The current study was conducted on pregnant female Swiss albino mice (Mus musculus) 

aged 9-12 weeks weighing 23±2 grams, and in good health. The mice were kept under uniform 

laboratory conditions with controlled ventilation and temperature (24±2 °C), and a 12-hour light-

dark photoperiod (Al-Mamouri, 2001). The mature females were mated with males (1 male / 3 

females), and successful mating was confirmed by the presence of a vaginal plug. The day of 

mating was considered day zero of pregnancy, and the following day was considered the first day 

of pregnancy (Biernacki et al., 2000). 

An aqueous extract of the plant Poppy anemone was used in the experiments. Twenty pregnant 

female mice were divided into four equal groups, including a control group given only distilled 

water, and three experimental groups administered extract once daily from the seventh day of 

pregnancy until the eighteenth day of pregnancy, as the following schedule: - 

The period groups 
Concentration 

milligrams per 

kilogram 
duration of 

administration 
The 

number 

mice 

Oral from the seventh to the 

eighteenth day of pregnancy. 

control (1)  Distilled water 11 5 

Experimental  (0)  022 11 5 
Experimental  (3)  222 11 5 
Experimental  (2)  022 11 5 
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The pregnant female mice were orally administered with the aqueous extract of the Poppy 

anemone plant using a gavage needle. The pregnant females were examined on the eighteenth day 

of pregnancy, and a visual inspection of the foetuses was conducted. The foetuses were fixed in 

Bouin's solution, and tissue sections were prepared according to the method described by Luna 

(1968). The fixed samples were washed with 70% ethyl alcohol, dehydrated using ascending 

concentrations of ethyl alcohol, and then embedded in pure paraffin with a melting point of 54°C, 

poured into iron molds, and cut into 7-micron thick sections. These sections were stained with 

hematoxylin-eosin and Masson's trichrome stain to enhance the results (Bancroft and Steven, 

1982). The slides were mounted with DPX mountant examined under a compound light 

microscope and imaged using a compound microscope equipped with a digital camera (Olympus 

OM-Japan). 

Results and Discussion 

Abortion and Uterine Horns 

The results indicated that the abortion rate in the experimental group administered with the 

extract at a concentration of 400 mg/kg body weight was 15%, with a 13% incidence of maternal 

deaths. At a concentration of 600 mg/kg body weight, the abortion rate was 40%, with a 22% 

incidence of maternal deaths on the sixteenth and seventeenth days of gestation These results are 

consistent with scientific literature, which suggests that high concentrations of Colchicum 

autumnale leads to the increase of spontaneous abortion and foetal deformities (Al-Mustafa and 

Al-Sultan,2022). As for the deaths of some pregnant mice, it can be attributed to certain potent 

compounds present in the plant, such as protoanemonin, which can cross the placental barrier, 

reaching the foetal blood and causing harm, such as premature birth, respiratory problems, and 

increased risk of infection (Najjar et al 2022). As for the uterine horns, the results revealed some 

abnormalities in the experimental group administered with a concentration of 400 mg/kg body 

weight, manifested by irregular foetal distribution and severe congestion (Figure 1). At a 

concentration of 600 mg/kg body weight, an increase in cases of bleeding and blood congestion 

within the uterine horns was observed, along with partial accumulation of adipose material 

between the horns and the appearance of absorbed foetuses, indicating partial miscarriage (Figure 

2). This is consistent with the findings of (Al-Barwari ,2013) regarding partial miscarriage, the 

appearance of absorbed foetuses in one uterine horn, dense accumulation of adipose material, and 

increased blood bleeding within the horns when rats were injected with the drug Clavoran at a 

concentration of 5000 mg/kg body weight. These effects demonstrate the harmful side effects of 

the substances used, especially at high doses. These results are similar to the findings of Tayfur 

(2009) regarding the appearance of absorbed foetuses and uneven foetal distribution within the 

uterine horns when pregnant rats were administered the drug Dexamethasone.  
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Figure 1: Uterine horns of pregnant female Mice administered with the aqueous extract of Poppy anemone at a 

concentration of 400 mg/kg body weight, showing severe congestion (1). 

 Figure 2: Uterine horns of pregnant female mice administered with the aque extract of Poppy anemone at a 

concentration of 600 mg/kg body weight, showing blood bleeding (1), blood congestion (2), partial accumulation of 

adipose material (3) between the horns. 

Morphological Description of Foetal Deformities Induced by the Aqueous Extract of Poppy 

anemone 

Results of the present study demonstrated that when administered at a concentration of 400 

mg/kg body weight during pregnancy, the percentage of deformed fetuses was 5%, with an 

average weight of 1.43 g and an average length of 21.22 millimeters, compared to the control 

group with an average weight of 1.02 grams and an average length of 20.71 millimeters, 

respectively (Figure3). 

 Figure 3: Side view of an 18-day-old white mouse foetus  

    from the control group injected with distilled water. 

 

 

The deformities observed included head deformities in 15% of the fetuses, characterized by a 

downward curvature of the skull due to the appearance of a protrusion in the cranial vault and 

facial feature enlargement (Figures 4 and 5). These results are similar to those reported by (Al-

Barwari ,2013) in pregnant rats injected with Clavoran at a concentration of 2000 mg/kg body 

weight, resulting in enlarged and elongated foetuses, possibly due to the accumulation of body 

  1 2 

 
3 
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fluids, which is similar to what was mentioned by Ormerod (2001) or an increase in the volume of 

body fluids (Jauniaux and Burton, 2007). The results also indicated eye deformities and bleeding 

around them, similar to what was reported by Al-Naimi (2012) when pregnant female rats were 

administered with a black tea aqueous solution at a concentration of 2000 mg/kg body weight, 

resulting in congestion around the eyes and changes in their positions, which is similar to what 

was. 

 

 

 

 

       

Figure 4: shows a lateral view of a mouse fetus from a mother that was administered a concentration of 400 mg/kg 

body weight, which illustrates the fetus's curvature and its rounded appearance (arrow), the head's protrusion and 

downward bending due to the skull's curvature, bleeding around the eyes (2), and ear ossicle deformity (3) and brain 

herniation (4). 

Figure 5: A lateral view of a mouse fetus from a mother that was administered a concentration of 600 mg/kg body 

weight, shows the appearance of a hemorrhagic tumor above the skull, known as encephalomeningocele (1), eye 

deformities (2), and ossicle deformity of the ear (3). 

Researchers indicate that ketamine anesthesia increases programmed cell death in neurons, 

and this effect varies with the dosage, duration of administration, and maternal age (Stratmann 

(2011) and Brambrink et al. 2012). It may disrupt embryonic development and lead to deformities. 

This is supported by the findings of Medion et al. (2007), who suggested that the trunk deformities 

observed, such as severe curvature and swelling, align with the impact of administering the drug 

pyrazinamide at concentrations of 2500 and 3000 mg/kg body weight to pregnant rats, as reported 

by Al-Sultan (2005). Furthermore, the observed swelling in the abdominal region may result from 

excessive drug dosage and its metabolic byproducts, which can affect embryonic development and 

the synthesis of essential proteins (McKee et al., 2006), hindering the growth of the fetal skeletal 

system during pregnancy (Al-Enazy & Al-Mutairi, 2007). 

Additionally, the appearance of brain herniation in the cranial region and spinal curvature 

from the posterior region towards the head aligns with the findings of Rebecca et al. (2009), who 

suggested that caffeine could cause the appearance of cranial herniation due to the failure of neural 

tube closure and the occurrence of spinal deformities, resulting in spinal cord swelling on the 
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dorsal surface covered by the skin (Abdel Majeed, 1999). Alternatively, the high dosage of anesthetic 

agents and the inability of maternal and fetal tissues to eliminate the toxicity of these substances 

may be the cause of cran region deformities (Edler et al., 2012). 

Due to the high doses used in the current study, the failure of the anterior part of the neural 

tube to close and the resulting deformities in the brain, as well as the appearance of tumors in the 

cranial region all were caused by tissue changes in the cellular organs that disrupted the process of 

fetal development, resulting in visible deformities such as trunk and abdominal deformities (Gao 

and Yang, 1996), similar to what was observed in the current study. Limb deformities were also 

observed in 18% of the fetuses, characterized by thickening and elongation of the anterior limbs 

and the separation of their fingers, as well as thickening and fusion of the posterior limbs' fingers. 

Tail deformities were observed in 18% of the fetuses, characterized by the appearance of a twisted 

or thin, short, tapered tail (Figure 4). 

When the concentration was increased to 600 mg/kg body weight, the results showed that 

68% of the foetuses were deformed, with an average weight of 0.95 g and an average length of 

16.80 mm compared to the control group's respective averages of 0.96 g and 18.04 mm. The 

deformities observed included blue-skinned and deformed fetuses, with a 35% incidence of head 

deformities characterized by the curvature and rounding of the head and the flattening of the skull's 

curvature, as well as the unclear facial features, and the appearance of a hemorrhagic tumor above 

the skull, known as encephalomeningocele. 

These results are consistent with what Al-Naimi (2012) found in the posterior brain region 

when administering Coca-Cola syrup at a concentration of 4 mg/kg body weight. This may be due 

to a defect in the growth of the middle part of the neural tube, causing the brain to protrude 

through a hole in the skull, or due to the ability of the anesthetic or analgesic substances, or their 

metabolites, to cross the blood-brain barrier (Grond and Sablotzki, 2004). The results are also 

agreed with what (Hamoudi,2005) reported on head and ear ossicle enlargement when administering 

pregnant mice with paracetamol at a concentration of 50 mg/kg body weight. A curved, 

downward-pointing head with a beak-like end was also observed. These results match what (Al 

Fathi ,2005) indicated, which is the enlargement of the head, resembling a bird's head, when 

administering pregnant mice with deltamethrin at a concentration of 300 mg/kg body weight, and 

eye deformities with a 48% incidence. These results, represented by eye bulging, agree with what 

Cook (2003) reported on the appearance of eye bulging when using alcohol during pregnancy, and 

with what Al-Sultan (2005) reported on the eye bulging of mouse fetuses when administering their 

mothers with rifampicin at a concentration of 250 mg/kg body weight. They also agree with what 

(Al-Hayali,2004) reported on the protrusion of the eyes in pregnant mice when consuming high 

doses of vitamin, A, at a dose of (IU10000) in the early stages of pregnancy. This may be due to 

the high dose of the substances consumed, which are harmful to the eyes, and optic neuritis has 

been recorded when using high doses of Ethambutol. 
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(Citron and Thomas, 1986) have reported a 52% deformities in the trunk, characterized by the 

distortion of the cervical flexure and the straightening of the dorsal trunk region, as well as the 

swelling and congestion of the abdominal dorsal region. Additionally, they observed skin 

deformities, including wrinkling and dermatocoele, indicative of skeletal system deformities. 

These findings are in line with the conclusions of (Najjar et al 2022), who explained that skin 

wrinkling and skeletal system deformities in pregnant mice may be attributed to the negative 

effects of smoke exposure. The reason of that could be related to the impact of drugs or smoke 

toxins on the development and differentiation of the integumentary system, leading to skin 

deformities during fetal development in mice. These results are also consistent with the findings of 

Oyedele and Kramer (2008), who suggested that alcohol administration to mice may lead to 

genetic mutations, disrupting the cellular mechanisms and causing damage to foetal tissues and 

organs, particularly the integumentary system (Streffer and Müller, 1996). Additionally, the 

appearance of deformities 

In addition to congestion in the abdominal region, indicative of hemorrhagic bleeding, these results 

are consistent with the findings of Fujmora et al. (1965), who observed abdominal cavity fissures 

in rat neonates when using Captopril at a concentration of 200 mg/kg. Limb deformities, 

representing 24% of cases, included shortening and swelling of the forelimbs, as well as curvature 

of the hindlimbs, aligning with the observations of Miller and Hyatt (1992) regarding the diverse 

limb deformities caused by narcotic drugs. The cause of finger separation can be attributed to 

variable interactions between the superficial and intermediate dermis, which give rise to the 

cartilages forming the limb bones, and the occurrence of cellular death in the superficial dermis 

due to the cytotoxic effects of cellular factors (Scott et al., 1975). These findings corroborate the 

observations of Hunter and Warren (1997) that the administration of Bayerazinamide at a 

concentration of 2500 mg/kg body weight causes shortening and deformities in both forelimbs and 

hindlimbs. These results are also consistent with the findings of Blekley and Scott (1984), who 

forelimb shortening and deformities in pregnant mice administered with ethyl alcohol at a 

concentration of 25%. The study revealed swelling and hemorrhage in the forelimbs, similar to the 

findings of Dehkordi et al. (2014) regarding the inflammatory and hypertrophic effects of high 

doses of Tramadol, as well as the synovial membrane. Additionally, the study recorded the 

enlargement and curvature of the forelimbs and hindlimbs, similar to the observations of Naimi 

(2012) regarding the effects of high doses of caffeine-containing beverages on pregnant mouse 

fetuses, causing curvature, atrophy of some fingers, and adhesion of others. The separation of the 

fingers at the centre may be attributed to the absence of programmed cell death between the 

membranes of the fingers, resulting in the adhesion of the fingers in those foetuses (Hurle and 

Granan, 1986). The cause may also be attributed to the lack of cell division in the intermediate 

epidermal cells between the hand or footplates, leading to the adhesion of some fingers or the 

fusion of bones (Al-Hamoud, and Youssef 2005). Perhaps it is due to the deviation of cellular 

interactions in the limb-forming regions, as well as cellular death in multiple areas of the limb, 

changes in the behavior of the intermediate epidermis, inhibition of cartilage formation and 
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deformation, thus deforming the limbs and fingers (Kochhar, 1977). This explanation aligns with 

the findings of Wang et al. (2005) that treatment with ketamine increases the programmed cell 

death pathway. As for the tail, the deformity rate reached 30%, represented by the appearance of a 

thick hooked tail and a thin, twisted, tapered, spiraled tail end. 

: the pathological tissue changes in the covering system of the rat embryo's with the aqueous 

extract of the Colchicum plant. 

In many places in the world, P. rhoeas flowers color the landscape with their characteristic 

red petals, and historically the large availability of such flowers met human needs, with P. rhoeas 

being used in phytotherapy and also as food (Çoban et al 2017) P.  rhoeas is used in the treatment 

of digestive system, nervousness, respiratory, eye infections, baldness and measles (Grauso et al 

2021). It can be also cooked as its leaves are edible. In addition, poppy seeds are considered the 

most commonly eaten part, which is often rich in oil (47%) and about 21% protein (Earle and 

Jones 1962). Compounds of P. rhoeas ovule were probably open perspectives for further studies on 

cell lines and human cancer research. Despite the increase in the literature about Papaver rhoeas 

(Osanloo et al 2016, Günaydın et al 2015, Oh et al 2018, Ekici 2014, Sangy et al 2020, Zabalza et 

al 2020, Yang et al 2021, Katarzyna et al 2021), little data are available about Papaver rhoeas 

cutaneous toxicity. The present study, therefore, examined the toxic effect of Papaver rhoeas L.  

PRR (red flower PR) on the skin of mouse embryos. Three concentrations of Papaver rhoeas seeds 

extract were tested on the pregnant mouse.    The current study demonstrated that this plant has a 

potential impact on the skin. Although some plants including poppy can be used in the treatment of 

reddened skin (Mitich 2000; Mabberley 2017). which can also be extracted, the current results 

demonstrated a harmful potential after cutaneous exposure to Papaver rhoeas.q 

The microscopic examination results of the embryos in mothers treated with Poppy 

anemone indicated tissue changes in the embryos' skin, characterized by the appearance of edema 

around the hair follicles, between the collagen fibres of the dermal layer as well as around the 

sweat and sebaceous glands. The results also showed congestion of the blood vessels, as well as a 

separation of the collagen fibres in the skin dermis. (figure 7).  Additionally, the results revealed 

the appearance of vesicular degeneration in the stratum spinosum of the skin, with the presence of 

edema in the deeper layers of the dermis and slight infiltration of leukocytes. It is expected that 

this area is the fetal Arabian area, as congestion and slight bleeding in the urinary bladder are 

observed, along with incomplete ossification in the pelvic bones, which still resemble cartilage 

Neutrophil granulocytes are prominent in many chronic inflammatory skin disorders (Schön, 

2000) (figure 8). Furthermore, the excessive keratinization of the skin's horny layer and the 

presence of swelling (vesicular degeneration) in the stratum spinosum of the skin, along with 

loosening of the dermal collagen fibers and congestion of the blood capillaries were evident (Jacob 

et al 2023) Giving some substances to rats may cause tissue damage to the skin. (figure 9) This 
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may be due to intercellular adhesion molecule-1 (ICAM-1) expressing activated epidermal 

keratinocytes])Clark and Kamen 1987) Additionally, there was congestion of the blood capillaries 

and edema between the collagen fibers of the skin dermis, along with bleeding in the layers of the 

basophilic cells (hair follicle bulbs), and leakage of some polymorphonuclear leukocytes. Lastly, 

there was bleeding in the wall of the hair follicles and loosening of the dermal collagen fibers 

(figure 12) This is consistent with what he said )Sakamoti and Nagao 2023(On the use of mice as a 

model of typical dermatitis Compared with the control group (figure 6) 

 

 

figure 6: A photo of an 18-day-old mouse embryo from the control group shows the blood vessels, capillaries 

in the skin, the appearance of dermal fibers, sweat glands, and sebaceous glands in their normal form, along with the 

dilation of some sebaceous gland ducts. Hematoxylin and eosin stain 10X.: B Histological section of the gland of 

showing mild reaction as blue color of the collagen fibers (arrows). Masson Trichrome stain, 400X. 

figure 7: A picture of an 18-day-old fetus rat, exposed to a dose of 200 mg/kg, shows edema around the hair 

follicles and between the collagen fibers of the dermis layer, as well as around the sweat and sebaceous glands. There 

is also edema between the skin and dermis layer, congestion of the blood vessels, and separation of the collagen fibers 

in the skin dermis. Hematoxylin and eosin staining 10X. 

figure 8: A picture of an 18-day-old fetus of a mouse, pregnant with a dose of 200 mg/kg, shows atrophic 

degeneration in the spinous cell layer of the skin, along with edema in the deeper dermal layers and slight infiltration 

of leukocytes. It is expected that this area is inguinal, with congestion and slight bleeding in the urinary bladder. 

Additionally, the pelvic bones are still in the form of cartilage and have not completed ossification. Hematoxylin and 

eosin staining 10X. 

 

         

7 8 

     

6: A,B 

https://www.sciencedirect.com/science/article/pii/S0022202X15408656#bb0085
https://www.sciencedirect.com/science/article/pii/S0022202X15408656#bb0085
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figure 9: A photo of an 18-day-old fetus rat, conceived from a group of 000 mg/kg, illustrates hyperkeratosis 

of the skin's cornified layer, the presence of swelling (edematous shrinkage) in the prickly cell layer of the skin, 

loosening of the white fibers of the dermis, and congestion of the capillaries, stained with hematoxylin and eosin 10X. 
B. Histological section of the gland of showing mild reaction as blue color of the collagen fibers (arrows). Masson 

Trichrome stain, 400X. 

figure 10: Image of an 18-day-old mouse fetus, which was carried by a group of 600 mg/kg. The image 

shows congestion of capillaries and edema between the collagen fibers of the dermal skin, as well as the presence of 

bleeding in the layers of the patina corpasl (hair follicles) with infiltration of some white blood cells of multiple 

nuclear shapes (polymorphs). There is also bleeding in the wall of the air follicles and loosening of the white fibers of 

the skin. The stain used was hematoxylin and eosin 10X. B: Histological section of showing mild reaction as blue 

color of the collagen fibers (arrows). The amount of collagen fibers decreases, and the ratio of mesenchymal cells to 

collagen fibers is very high, Masson’s triple stain 400X. 

References  

 
Abdel Majeed, El-Tohamy Mohamed (1999). Foundations of Embryology, King Saud University for National and 

Printing Publishing, Saudi Arabia, p. 451 

Al Fathi, Muhammad Younis Ahmed (2005). The effect of high doses of the drug Diltizaem on causing apparent 

congenital malformations and some histological cardiac malformations in the fetus of the Swiss white mouse. 

Master's thesis, College of Education, University of Mosul, Iraq 

Al-Barwari, Bayda Abdul Aziz Muhammad Saleh (2013). Studying the effect of some chemical and physical factors 

on causing macroscopic deformities and pathological histological lesions in some organs of pregnant Mus 

musculus mice and their offspring. Doctoral thesis, College of Education, University of Mosul, Iraq 

Al-Enazy, K. M. (2001). The teratogenic, Toxic, Antifertility and cytogenetic effects of cyclophosphamide in SWR/ 

Mice. M. Sc. Thesis, King Saud University. p198.  

Al-Hamoud, Muhammad Hassan and Youssef, Walid Hamid (2005). Medical embryology (cardiovascular system, 

genitourinary system, head, ear, eye, central nervous system) Al-Ahlia Publishing and Distribution, Amman, 

Jordan, pp. 308-109 

Al-Hayali, Jinan Hasib Abdel Fattah (2004). The effect of high doses of vitamin A on causing apparent congenital 

malformations and some histological abnormalities in the embryo of the Swiss white mouse Mus musculus. 

Doctoral thesis, College of Science, University of Mosul, Iraq 

Al-Mamouri, Rafah Hani Abdel Latif (2001). The effect of alcohol on embryo implantation and fertility in the mouse. 

Master's thesis, College of Medicine, Tikrit University, Iraq 

     

10: A,B 9: A,B 



0202(، لسنة 1، العدد )02د مجلة أبحاث كلية التربية الأساسية ، المجل  

College of Basic Education Researchers Journal. ISSN: 7452-1992 Vol. (20), No.(1), (2024) 
 

734 

 

Al-Mustafa SS, Al-Sultan RG. (2022), Histological Changes of Liver and Lung Induced by Bisphenol A in Pregnant 

Mice. International Journal of Drug Delivery Technology.12(2):678-681 

Bancroft, J. D. and Steven, A. (1982). Theory and Practice of histological techniques. 2nd ed. Churchill living stone, 

Edinburgh, London, and New York: pp,501-513.                               

Biernacki, B.; Wofodarezyk.; B. and Minta, M. (2000). Effect of sodium valporate on rat embryo development in 

vitro. Bull. Vet. Intspulaway.,44:201-205.   

Bozan, B. and Temelli, F., 2008. Chemical composition and oxidative stability of flax, safflower, and poppy seed and 

seed oils. Bioresource Technology, 99(14), pp.6354-6359. 

Brambrink, A. M.; Evers, A. S.; Avidan, M. S.; Farber, N. B.; Smith, D. J.; Martin, L. D.; Dissen, G. A.; Creeley, C. 

E. and Olney, J. W. (2012). Ketamine-induced neuroaptosis in the fetal and neonatal Rhesus macaque brain. 

Anesthesiology, 116(2):372-384. 

Citron, K.M. and Thomas, G.O. (1986). Oculartoxicity from Ethambutal.Thorax; 41:737-739. 

Clark and Kamen, 1987.The human hematopoietic colony-stimulating factors Science, 236 (1987), pp. 1229-1237 

Çoban, İ., Toplan, G.G., Özbek, B., Gürer, Ç.U. and Sarıyar, G., 2017. Variation of alkaloid contents and 

antimicrobial activities of Papaver rhoeas L. growing in Turkey and Northern Cyprus. Pharmaceutical biology, 

55(1), pp.1894-1898. 

Cook, J. D. (2003). Biochemcial markers of alcohol use in pregnant woman. Clin Biochem., 36(1): 9-19. 
Earle FR, Jones Q (1962) Analyses of seed samples from 113plant families. Econ Bot 16:221–250 

Edler, A.; Wejbora, M.; Bornemann-Cimenti, H.; Michaeli, K. and Sandner-Kiesling, A. (2012). The toxic effect of 

ketamine on the centrl nervous system- potential hazard or safe to use? :7AP2-7. Europ.J. Anaesth.,29:108. 

Ekici, L., 2014. Effects of concentration methods on bioactivity and color properties of poppy (Papaver rhoeas L.) 

sorbet, a traditional Turkish beverage. LWT-Food Science and Technology, 56(1), pp.40-48. 

Gao, Y. and Yang, H. (1996). Effects of diagnostic ultrasound of early pregnancy. Ch. J. OBS & Gyn., 31(3).: 156-

158.  

Grauso, L., de Falco, B., Motti, R. and Lanzotti, V., 2021. Corn poppy, Papaver rhoeas L.: a critical review of its 

botany, phytochemistry and pharmacology. Phytochemistry Reviews, 20, pp.227-248. 

Grond, S. and Sablotzki, A. (2004). Clinical pharmacology of tramadol. Clin. Pharmacokinet., 43(13):879-923. 

Günaydın, Y.K., Dündar, Z.D., Çekmen, B., Akıllı, N.B., Köylü, R. and Cander, B., 2015. Intoxication due to Papaver 

rhoeas (corn poppy): five case reports. Case reports in medicine, 2015. 

Hamoudi, Hani Malallah (2005). Study of the effect of paracetamol (acetominophen) on the embryonic development 

of the Swiss white mouse Mus musculus. Journal of Education and Science, Volume (7), Issue 1: 149-165 

Hurle, J.M. and Granan, Y. (1986). Interdigital tissue chondrogenesis induced by surgical removal of the apical 

ectodermal ridge of the ckick embryo leg bud in the stages preview to the onset of interdigital cells death.Anat. 

Embryol; 176:393-399. 

Jacob,T.; Annusver,K.;Czarnewski, P; Dalessandri,T.2023. Molecular and spatial landmarks of early mouse skin 

development Oct 23;58(20):2140-2162.e5. doi: 10.1016/j.devcel.2023.07.015. Epub 2023 Aug 16. 

 

Katarzyna, J., Karolina, J., Patrycja, K., Mateusz, B. and Izabela, G., 2021. Mineral Composition and Antioxidant 

Potential in the Common Poppy (Papaver rhoeas L.) Petal Infusions. Biological trace element research, 199(1), 

pp.371-381. 
Koçak, S., Karabulut, K., Ertekin, B., Nak, H. and Cander, B., 2016. Red Poppy (Papaver Rhoeas) Poisoning: A 

Report of Three Cases. Cyprus Journal of Medical Sciences, 1(1), pp.11-13. 

Kochhar, D.M. (1977). Abnormal organogenesis in the limbis In :(J. G. Wilson; and F.C.Fraser; eds)"Handbook of 

teratology, vol. 2pp:453-479. Plenum crop, New York. 

Kültür, Ş., 2007. Medicinal plants used in Kırklareli province (Turkey). Journal of ethnopharmacology, 111(2), 

pp.341-364. 

Luna, L. G. (1968). Manual of histological staining methods of pathology. 3rd ed. Mc-Graw Hill Com.New York, 

PP:258-301. 

https://www.sciencedirect.com/science/article/pii/S0022202X15408656#bbb0085


0202(، لسنة 1، العدد )02د مجلة أبحاث كلية التربية الأساسية ، المجل  

College of Basic Education Researchers Journal. ISSN: 7452-1992 Vol. (20), No.(1), (2024) 
 

735 

 

Mabberley, D.J., 2017. Mabberley's plant-book: a portable dictionary of plants, their classification and uses (No. Ed. 

4). Cambridge University Press. 

McKee, E. E.; Ferguson, M.; Bentley, A. T. and Marks, T. A. (2006). Inhibition of Mammalin Mitochondrial Protein 

Synthesis by Oxazolidinones. Antmicrobial Agents and Chemotherapy, June, P.2042-2049. 

Medion, J.; Cojocarasu, O.; Banu, E.; Quendeville, A. C.; Halimi, P. and Odrad, S. (2007). Reversible encephalopathy 

syndrome secondary to sunitinib for metastatic cell carcinoma patient. Tray. Oncal., 2:193-195.  
Mitich, L.W., 2000. Corn poppy (Papaver rhoeas L.) 1. Weed technology, 14(4), pp.826-829. 

Morales, P., Ferreira, I.C., Carvalho, A.M., Sánchez-Mata, M.C., Cámara, M., Fernández-Ruiz, V., Pardo-de-

Santayana, M. and Tardío, J., 2014. Mediterranean non-cultivated vegetables as dietary sources of compounds 

with antioxidant and biological activity. LWT-Food Science and Technology, 55(1), pp.389-396. 

Najjar R. A; Abed F. M. and Alsultan Rayya G. (2022). Effect of BisphenolA on Hearts of Pregnant Mice and Their 

Fetuses. Indian Veterinary Journal.Dec;99(12):27–34. 

Oh, J.H., Ha, I.J., Lee, M.Y., Kim, E.O., Park, D., Lee, J.H., Lee, S.G., Kim, D.W., Lee, T.H., Lee, E.J. and Kim, 

C.K., 2018. Identification and metabolite profiling of alkaloids in aerial parts of Papaver rhoeas by liquid 

chromatography coupled with quadrupole time‐of‐flight tandem mass spectrometry. Journal of separation 

science, 41(12), pp.2517-2527. 

Ormerod, P. (2001). Tuberculosis in pregnancy and puerperium. Thorax; 56:494-499. 

Osanloo, N., Najafi-Abedi, A., Jafari, F., Javid, F., Pirpiran, M., Jafari, M.R.M., Khosravi, S.A.M., Behzadi, M.R., 

Ranjbaran, M. and Sahraei, H., 2016. Papaver rhoeas L. hydroalcoholic extract exacerbates forced swimming 

test-induced depression in mice. Basic and clinical neuroscience, 7(3), p.195. 

Pourmotabbed, A., Rostamian, B., Manouchehri, G., Pirzadeh-Jahromi, G., Sahraei, H., Ghoshooni, H., Zardooz, H. 

and Kamalnegad, M., 2004. Effects of Papaver rhoeas extract on the expression and development of morphine-

dependence in mice. Journal of ethnopharmacology, 95(2-3), pp.431-435. 

Rahfeld, B., 2017. Mikroskopischer farbatlas pflanzlicher drogen. Springer-Verlag. 

Rebecca, J.; Schmidt.; Paul, A.R. and Trudy, L.B. (2009). Maternal caffeine consumption and Risk of Neural Tube 

Defects. Birth Defects Research (part A); 85:879-889.  

Rey-Caballero, J., Montull, J.M., Taberner, A. and Torra, J., 2015. Bromoxynil sensitivity study of a Papaver rhoeas 

L. biotype. In XV Congreso de la Sociedad Española de Malherbología, SEMh 2015," La Malherbología y la 

Transferencia Tecnológica" Sevilla, España, 19 al 22 de octubre de 2015 (pp. 157-162). Sociedad Española de 

Malherbología. 

Sakamoti,k. and nagao,keisuke. 2023 Mouse Models for Atopic Dermatitis.Currant protocols.27 march 

https://doi.org/10.1002/cpz1.709 

Sangy, S., Miryousefiata, F., Bahaoddini, A. and Dimiati, H., 2020. The Effects of Gavage Extract of Papaver Rhoeas 

L on Blood Pressure of MIA Induced Osteoarthritis and Its Interaction with Nitrergic System in male Rat. 

Budapest International Research in Exact Sciences (BirEx) Journal, 2(4), pp.458-466. 

Schön M.; Robert C. K.; Thomas R.; Michael P. S.and  Dirk Denzer. 2000. Critical Role of Neutrophils for the 

Generation of Psoriasiform Skin Lesions in Flaky Skin Mice Journal of Investigative Dermatology Volume 

114, Issue 5, May 2000, Pages 976-983 

Stratmann, G. (2011). Neurotoxicity of anesthetic drugs in the developing brain. Anesthesia and the Pediatric Brain, 

113(5): 1170-1179. 

Wang, C.; Sadovoa, N.; Fu, X.; Schmued, L.; Scallet, A. and Hanig, J. (2005). The role of N-Methyl-D-aspartate 

receptor in Ketamine- induced apoptosis in rat forebrain culture. Neurosciences, 132:967-977. 

Yang, H.S., Kim, M.J., Kim, M., Im, P.R. and Choe, J.S., 2021. Antioxidant Activity and Hepatoprotective Effects of 

Extracts from Different Parts of Papaver rhoeas L. 

Zabalza, A., Zulet-González, A., Barco-Antoñanzas, M., Eceiza, M.V., Gil-Monreal, M. and Royuela, M., 2020. 

Physiological Approach to the Use of the Natural Compound Quinate in the Control of Sensitive and Resistant 

Papaver rhoeas. Plants, 9(9), p.1215. 

Zargari, A., 1994. Medical Plants, vol. 1. Tehran University, Tehran, pp. 91–102. 

https://doi.org/10.1002/cpz1.709
https://www.sciencedirect.com/author/7004891668/michael-peter-schon
https://www.sciencedirect.com/journal/journal-of-investigative-dermatology
https://www.sciencedirect.com/journal/journal-of-investigative-dermatology/vol/114/issue/5
https://www.sciencedirect.com/journal/journal-of-investigative-dermatology/vol/114/issue/5


0202(، لسنة 1، العدد )02د مجلة أبحاث كلية التربية الأساسية ، المجل  

College of Basic Education Researchers Journal. ISSN: 7452-1992 Vol. (20), No.(1), (2024) 
 

736 

 

Zhou, J., Cui, Y., Chen, X., Li, Y., Xu, Z., Duan, B., Li, Y., Song, J. and Yao, H., 2018. Complete chloroplast 

genomes of Papaver rhoeas and Papaver orientale: molecular structures, comparative analysis, and 

phylogenetic analysis. Molecules, 23(2), p.437. 


