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Abstract

Background: Ondansetron It is a 5-HT3 serotonin receptor antagonist that is used to prevent nausea
and vomiting caused by cancer chemotherapy, radiotherapy, and surgery, as well as to treat nausea
and vomiting during pregnancy, also known as morning sickness, is usual in the eighth week of
pregnancy, with an average incidence rate of 80%, and disappears in the majority of pregnant women
by the sixteenth week. Hyperemesis, an acute type of the disease, affects 1 in 200 to 300 pregnancies
and is linked to dehydration and nutritional deficiencies. Objectives: The aim of this research is to see
how ondansetron, a cure for nausea and vomiting, affects pregnhant mice fetuses. Methods: The
dosage of ondansetron 8 mg/kg B.W, prepared by dissolving it in 20 ml distilled water, 20 pregnant
females were given the aquatic solution from the 7t to the 18" day of pregnancy. Results: There is a
percentage of congenital abnormalities, with facial anomalies, spina bifida, cleft palate, limb, and tail
deformities being the most common. The study also found that this drug has histological effects on the
lung, represented by congestion, bleeding, and the occurrence of emphysema. Conclusion: Since
pregnancy is such a vital period in a woman's life, she must be cautious when taking medications, like
ondansetron, because research on it is rare.
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1- Introduction

Ondansetron is a serotonin 5-HT3 receptor antagonist that is used to treat nausea and vomiting caused
by cancer chemotherapy, radiation therapy, and surgery [1], as well as to prevent nausea and vomiting
during pregnancy [2], Nausea and vomiting occur at a rate of 80% in pregnant women, peaking in the
eighth week and disappearing in the majority of pregnant women by the sixteenth week, and hyper
vomiting can occur at a rate of one case per 200-300 pregnhancies, accompanied by dehydration and a
lack of nutrition [3, 4], Nausea and vomiting may occur during pregnancy as a result of changes in
hormone levels such as progesterone, estrogen, and thyroid-stimulating hormone, or as a result of the
digestive system's peristaltic movement; however, the exact cause is unknown. Because of the potential
risks to the mother and fetus, there is always apprehension about using anti-nausea and vomiting
medications during pregnancy. Nonetheless, early treatment of these symptoms helps to prevent their
exacerbation as well as psychological issues that may affect pregnant women [5], Regardless of the
medication used by the mother, all pregnancies are at risk of developing birth defects, and 15% of them
end in miscarriage [6], Ondansetron acts on nausea and vomiting by blocking signals from the emetic
center in the brain and is commonly used in the treatment of these two disorders, but there is uncertainty
about its protection and efficacy since it crosses the placenta [7], Furthermore, it does not always
prevent nausea and vomiting, which necessitates intravenous fluids [8].Ondansetron is a type of
ondansetron that is used to treat a variety, Ondansetron Hydrochloride Dihydrate is the European name
for the drug. Ondansetron Hydrochloride is the USP name for this drug. Ondansetron is a form of
ondansetron that is (as Dihydrate Dihydrate), 1,2,3,9-tetrahydro-9-methyl-3 - (2-methyl-1 H-imidazole-
1-yl) methyl) -4H-carbazol-4-one is the methyl nhame for ondansetron. Figure 1 shows the chemical
composition of the base and the hydrochloride, as well as the dehydrate types. S (+) and R ()
stereoisomers are mixed in a racemic mixture. A selective 5-HT3 serotonin receptor blocker,
Ondansetron hydrochloride dehydrate has a molecular weight of 365.86 g/mol and a molecular weight
of C18H19N30.HCI.2H20, while the free ondansetron base has a molecular fraction of 298 g/mol. [9].
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Figure 1 Chemical structure of the ondansetron-free base and ondansetron hydrochloride dehydrate.
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2. Materials and methods

2.1: Animals

The Swiss albino mice Balb C mice weighing on average (25+2) grams were obtained. The mice were
housed in plastic cages with metal mesh covers in a well-ventilated room with a temperature of (24+ 2)
m and a 12-hour light / dark cycle (10), and a special diet of mice and water was provided (11). For
fertilization, three females were placed in a single cage with one male overnight, and fertility was
assessed by observing sperms in the vaginal plug depending "on the method" (12), The first day of
pregnancy occurred on the day of mating, and the zero-day pregnancy occurred the next day.

2.2: The method of treatment

The usage of ondansetron 8 mg/kg B.W, prepared by dissolving it in 20 ml distilled water, provided that
the lethal dose of ondansetron in mice when given orally is (10-30) mg/kg BW (13), pregnant mice were
given an ondansetron aqueous solution by mouth through a gavage needle.,

2.3: Design of an experiment

The date of mating was written on the pregnant females who owned the vaginal plug, and (20) pregnant
females were given the aquatic solution from the seventh day of pregnancy (Organogenesis) until the
18th day of pregnancy (the day of the anatomy).

2.4: Groups of experimenters

Thirty pregnant female mice were used in the current study. They were split into two teams. The first
control group had ten mice, while the second group received an aqueous solution of ondansetron
solution 8 mg/kg BW and had twenty pregnant mice.

2.5: Examination of fetuses

Pregnant females were anesthetized with chloroform on the eighteenth day of pregnancy, and embryos
were extracted after embryonic membranes were removed then its lung was also extracted and fixed
with a 10% neutralized formalin fixative for (48-24) hours (14) and examined with an Olympus-type
dissecting microscope, and the histological study of the lung was carried out based on (15).

Results and discussion

Physical analysis revealed the appearance of many congenital defects in the embryos of mice whose
mothers had been given the drug ondansetron, a dosage of 8 mg/kg of body weight for 11 days, from
the seventh to the eighth day, which is the time of organ development (organogenesis), and this dose
was below therapeutic doses as compared to the normal lethal dose. It ranges from 10 to 30 mg/kg of
body weight in mice, Abnormalities in various structures were discovered, including hydrocephalus in
the neck region, the loss of fingers and buds, abdominal atrophy and congestion, and a thick short
caudate (Picture: a), Loss of eyes, a divergence of the ear pinna, elongation of the combs of the front
limbs, adhesion of the fingers, and blueness of the abdominal region with a straight caudate were also
included in the study's results. (Picture: b),The results showed (Picture: c¢) the appearance of
exophthalmia, wrinkled skin, and meningomyelocele, The findings also revealed facial malformation,
eye loss, ear pinna deviation, clumping of front limb fingers, and ventral region atrophy (Picture:
d), There was enlargement of the head, ovoid, and Excencephalon, as well as bulging eyes, a Cleft lip,
and a short tail (Picture: e) ,The loss of front limb fingers and their presence in buds, the curvature of
the left hind limb, sticking to the right hind limb fingers, and a thick tail were all included in the study's
results (Picture: f), so the results of our study showed that the use of the treatment during the period of
organogenesis has caused several "congenital anomalies, including malformations of the eyes, ears,
limbs, head, facial area, trunk, skeletal system, and nervous system defects ondansetron can cross the
placental barrier (7), As a result, it is supposed to cause deformations, even if they are minor, as shown
by a reference study, which found that it did cause deformations, but only at minor rates (16), Other
research found that the drug caused various types of birth defects at different rates. According to a
report (17), which spanned the years 1997 to 2010, 1248 women received care during pregnancy, with
58 "congenital" birth defects occurring at a rate of one per cent, The research (18) found that the drug
causes a variety of deformities, including leg, eye, ear, brain, and skeletal defects, which are similar to
our findings, The research also revealed that the treatment is the source of meningomyelocele
deformation, which is followed by a wide range of other damages, such as complete paralysis and
deformities affecting the lower extremities and trunk, including loss of sensation (19).
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Figure 2 shows the deformed fetuses as a result of the mother's dosing with an aqueous solution of
ondansetron appear in it , (Picture : a) hydrocephalus neck region (1), loss of fingers (2), abdominal
atrophy and congestion(3), and a thick short caudate(4), (Picture: b) Loss of eyes (1), a divergence of
the ear pinna(2), elongation of the combs of the front limbs, adhesion of the fingers (3), and blueness
of the abdominal region(4) a straight caudate (5), (Picture: c) exophthalmia(1), wrinkled skin(2), and
meningomyelocele(3), (Picture: d) facial malformation (1), eye loss(2), ear pinna deviation (3), clumping
of front limb fingers (4),ventral region atrophy (5), (Picture: e) enlargement of the head(1), ovoid (2),
Excencephalon (3),bulging eyes (4), a Cleft lip (4), a short tail(5), (Picture: f) loss of front limb fingers
and their presence in buds(1), curvature of the left hind limb (2), sticking to the right hind limb fingers
(2), a thick tail (3).

The study also indicate the appearance of spina bifida (Picture: g),The study's findings revealed the
emergence of exophthalmia ,mandibular shortness and enlargement of the sacral region (Picture: h),
flatness and elongation of the nasal region, protrusion of the ear pinna, mandibular shortness and
wrinkling and sagging of the skin (Picture: I),as well as the occurrence of spine curvature (Picture:
j),there was also loss of the front brain, middle brain congestion, and trunk curvature (picture: k) , and
the cleft palate and fingers tend to join the front left and right posterior curvature, as well as a long tail
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that reaches the abdominal area (picture: m), in comparison to the control group (picture: q), as well as
skeletal system deformities and differentiation of spina bifida (20), Spina bifida is a congenital disorder
in which the spine does not develop properly during fetal development or is born with an open neural
tube defect (21), These disorders cause an obstruction in the flow of cerebrospinal fluid through the
posterior cerebral orifice, resulting in research (22), and our findings are consistent with some studies
that show a slight increase in cleft palate (23), The process of normal palate formation occurs when the
palatal flap fuses and the midline epithelial line decomposes through transmission or programmed
death, and the cleft palate does not happen, and thus the shelves can split in the developing face (24),
The cause of limb deformities and tail atrophy may be attributed to programmed cell death, which
caused the occurrence of limb deformities and atrophy in some of them, or possibly the absence of the
apical region of the ectodermal as the appearance of abnormalities in the tailbone region is due to a
defect in the formation of the tail bud mesoderm due to a lack of gene function responsible for its
formation (25), Another study did not link treatment with any of these abnormalities (26), and the results
of our study did not agree with several other studies was indicated that the treatment does not cause
birth defects (27).
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L q
(Picture: q): control group
Figure 3: The following figure shows the congenital malformations of fetuses whose mothers were
dosed with an aqueous solution of ondansetron, (Picture: g) spina bifida, (Picture:h) exophthalmia (1),
mandibular shortness(2) enlargement of the sacral region(3), (Picture: ) flatness and elongation of the
nasal region (1), protrusion of the ear pinna(2), mandibular shortness(3) wrinkling and sagging of the
skin (4), (Picture: j) spine curvature (arrow), (picture: k) loss of the front brain, middle brain congestion,
and trunk curvature(arrow), cleft palate and fingers tend to join the front left and right posterior curvature,
as well as a long tail that reaches the abdominal area (picture: m), (picture: m) cleft palate (1) fingers,
tend to join the front left(2) right posterior curvature (3) long tail that reaches the abdominal area (4).

The study discovered that treatment caused a number of pathological histological changes in the fetus's
lungs, including congestion, hemorrhage, collapse of some alveoli, dilation and congestion of blood
vessels, desquamation of the lining epithelium of some bronchioles, and the study indicated the
emergence of thinking of epithelium bronchioles. Extraverted red blood cells in embryonic lung tissue,
folded epithelium in the bronchiole, and proliferation among the histological alterations detected in these
tissues, "emphysematous lung tissue was damaged."(Form:3), as for histopathological changes , the
interference between antioxidant processes, which results in the generation of reactive oxygen species
and damages lung tissue, may be the root cause of the histopathological alterations in the lungs (28)
For instance, "the stimulation of macrophages that produce IL-8 results in the infiltration of inflammatory
cells" Desquamation may result from an increase in the amount of inflammatory macrophage cells,
which in turn activates inflammatory cells and increases their number (29;30), and the cause of the
dose of pulmonary emphysema, which is a form of chronic obstructive pulmonary disease that leads to
For alveolar malformations (31; 32), emphysema affects the bronchioles, causing them to swell and
their walls to collapse (33).
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Figure 4 Fetus lung tissues histological section of all (pic:1) groups control group illustrates Alveoli (A)
Bronchioles (B) Alveolar sac (AS) , (pic:2) Histological section of the lung of an embryonic mouse the
mother's dosing with an aqueous solution of ondansetron show Congestion (CO) Hemorrhage
(H)Collapse of some alveoli (CS) infiltration cell Infiltration (IN) , (pic:3) show dilation and congestion of
blood vessels (dashed arrow) desquamation the lining epithelium of some bronchioles (arrow) (H) (IN),
(pic:4) thinking of bronchiole epithelium (dashed arrow) Extravagated red blood cells (ER) Fibrin
deposition (FD) Expansion alveolar sacs (EA) , (pic:5) Bronchiole with folded epithelium and
proliferation (dashed arrow) separation of the lining of the bronchioles (arrow) (H) (IN) (CS) (pic:6)
dilation and congestion of blood vessels (dashed arrow) (CS) (EA) (H), (pic:7) Emphysematous dilation
(EM) (CO) (H).

Conclusion

Pregnancy is a vital time in a woman's life during which she undergoes several changes and is subject
to a variety of unpleasant symptoms, such as vomiting, nausea, and a variety of other issues that
necessitate medication, at the end Since there are few trials on some medications, including
ondansetron, pregnant women must exercise caution and be wary of this and other treatments. To
maintain the wellbeing of paradise and newborns, procedures should not be taken without medical
advice.
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