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ABSTRACT
Background:

A lifelong neurodevelopmental illness, autism spectrum disorder (ASD) is typified by
core symptoms that include confined, repetitive patterns of behavior, interests, or hobbies, as
well as persistent difficulties in social communication and social interaction. The incidence
and burden of ASD on the affected person, their family, and society are both noteworthy.
Aim of the study

To evaluate the effects of Taraxacum officinale extract on the sodium valproate-
induced model of autism and the level of antioxidant stress biomarkers.

Materials and Methods:

60 healthy albino mice (20 female and 40 male) were used in this study. The mice
were split into 20 groups, each with one male and two females for mating. After establishing
the zero-day, On the twelfth day of gestation, female mice were divided into two groups. One
group was given intraperitoneal (i.p.) injections of water only. By contrast, to create an
experimental model of autism, the second group was given a single intraperitoneal injection
(i.p.) of sodium valproate at a dosage of 600 mg/kg. The baby mice were taken from their
moms on the 40" day after birth, and they were divided into eight groups at random (four
control groups and four VPA experimental groups) with each group consisting of the
following: control no treatment no=10, T.O. 200 mg/kg no=10, T.O. 400 mg/kg no=10, and
risperidone 1 mg/kg no=10. Following a 20-day course of therapy, all groups underwent an
open field test. Following the completion of the experiment and 24 hours after the last
treatment dose, mice were beheaded, with just two brain hemispheres removed. These were
homogenized and ready for the Elisa procedure, which measures GSH and MDA
concentrations.

Results

The finding of this study showed that the length of the tail in prenatally VPA-exposed
groups decreased in comparison with Control groups. Also showed that TOE at both doses
(200mg/kg and 400mg/kg) had anxiolytic activity, decreased hyperactivity, increased latency
duration in the core, and showed better results than risperidone in reducing grooming and
rearing in VPA- mice during the open field test. Also showed antioxidant activity by
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decreasing MDA level with superior efficacy to risperidone in VPA- offspring; although T.
Officinale at both doses decreased lipid peroxidation in control groups better than risperidone
and at a dose of 400mg/kg it increased the level of GSH in VPA- offspring more than
risperidone did.

Conclusion:

These results showed that prenatal exposure to sodium valproate at a dose of
600mg/kg caused a decrease in the length of the tail of mice in comparison to control
offspring. TOE acts as an anxiolytic by managing symptoms of autism, such as anxiety,
hyperactivity, and fear. It reduced grooming and rearing in VPA mice more effectively than
risperidone. TOE had antioxidant activity by decreasing the levels of MDA and GSH in
control and VPA offspring.

Keywords : autism spectrum disorder (ASD), length of tail, oxidative stress, GSH, and MDA.

INTRODUCTION

Autism spectrum disorder (ASD) is a neurodevelopmental illness characterized by
repetitive behavior, social communication difficulties, and deficiencies in verbal and
nonverbal communication. It affects two to three percent of the population and is
characterized by limited, repetitive patterns of behavior, interests, and activities [1]. The
etiology of autism spectrum disorder (ASD) is complex and has been related to genetic
variables as well as environmental factors such as chemicals, infections, and drugs that alter
epigenetic modifications [2]. ASD is linked to elevated ROS levels and decreased antioxidant
capacity, which can lead to pro-inflammatory conditions and oxidative stress. The immune
system's dysfunction can also cause changes in cell metabolism, including brain cell
metabolism, promoting oxidative stress and chronic inflammatory diseases. Therefore, it is
expected that individuals with ASD will have a strong relationship between the immune
system, inflammation, and oxidative stress [3]. Reactive oxygen species (ROS) are produced
during the reduction-oxidation reaction, a crucial mechanism in cell biology. These can be
intentionally produced to kill pathogens or as intermediates in enzymatic reactions, or
accidentally through drug metabolism, electron leakage, exposure to chemicals, pollutants,
and radiation [4]. ROS levels are typically low due to enzyme systems. Still, excessive
production can disrupt the body's antioxidant defense, leading to oxidative stress, damage to
cellular lipids, proteins, DNA, neuroinflammation, impaired astrocyte-neuron
communication, and ASD [5,6]. Mitochondria have various functions such as apoptosis
regulation, calcium signaling, and energy metabolism. They are also the main source of ROS
through the electron transport chain. Oxidative stress can lead to mitochondrial dysfunction,
causing a vicious cycle of ROS production. The number of mitochondria varies by cell type
and energy requirements, with high-energy-demanding cells like brain cells containing more
mitochondria. The brain is particularly vulnerable to oxidative stress due to its high energy
consumption [4,7]. Reduced GSH, a tripeptide with antioxidant properties, is crucial for
maintaining intracellular redox pathways and eliminating harmful substances. ASD is linked
to lower concentrations of reduced GSH, partly due to oxidation to glutathione disulfide
(GSSG). GSSG reactions with protein sulfhydryl (SH) groups can cause proteotoxic stress
and other abnormalities in the brain and blood. GSH metabolism changes, affecting redox-
independent systems, are also linked to ASD pathophysiology. GSH modulates glutamate
ionotropic receptors, protecting the brain against glutamate excitotoxicity. Additionally,
glutamate has a role as a glutathione precursor so the interaction between glutathione and
glutamate in brain diseases can vary from synergism to antagonism [8,9]. MDA, a byproduct
of lipid peroxidation, is a sign of oxidative stress, causing tissue damage and causing damage
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to various cell types. As a highly neurotoxic molecule, MDA remains in the body longer than
reactive oxygen species, potentially affecting the pathophysiology of ASD. It damages brain
tissue, induces necrosis and apoptosis, and damages cortical neurons by depolarizing the
mitochondrial membrane, cross-linking proteins, and inducing calcium overload and influx.
This increased cellular accumulation could be a factor in the development of
neurodegenerative illnesses like autism spectrum disorder [10,11]. Pregnant use of valproic
acid (VPA) during pregnancy increases the risk of somatic abnormalities,
neurodevelopmental delays, and a 7-10x increase in the frequency of ASD in offspring.
Pregnant rodents exposed to VPA exhibit birth malformations, neurodevelopmental
impairments, and cognitive/social abnormalities similar to children with ASD. Theories of
VPA neurotoxicity include increased free radical production, disruptions in cell migration and
proliferation, modifications to inflammatory and immunologic markers, also VPA acting as
an inhibitor of histone deacetylase altering the expression of several genes [12]. There is
currently insufficient data to support the routine use of new medication to treat specific
symptoms of ASD or control its fundamental social symptoms. The only drugs approved by
the FDA to treat ASD symptoms are aripiprazole and risperidone [13].

This study utilized the Taraxacum officinale (TO) or dandelion, a plant belonging to

the Asteraceae family, a subfamily of the Cichorioideae. Despite its European origin, it is
found globally and has therapeutic properties. The plant is tolerant of soil and used in the food
industry, but dosages should not exceed 4g or 129 per day. It is used in herbal medicine and
is known for its antioxidant, hepatoprotective, anti-inflammatory, anti-obesity, and
antidepressant properties, which are beneficial for treating various conditions [14,15].
Examples of antioxidant compounds in TO include chicoric acid (present in all plant parts),
chlorogenic acid (flower), caffeic acid (flower and root), hydroxycinnamic acids (fruit), and
luteolin (above-ground plant part) [16]. Flavonoids, important polyphenolic chemicals with
antioxidant properties, help maintain B-cell function by interacting with reactive oxygen
species (ROS) and free radicals. They also aid in energy homeostasis, shielding biomolecules
from potential oxidative damage, which could lead to various diseases [17]. Previous studies
showed that Dandelions' leaves and petals contain phenolic fractions that significantly reduce
lipid peroxidation, carbonylation of proteins, and thiol group oxidation in human plasma
proteins. These effects were observed in H202 and H202/Fe-induced oxidation. After using
85% phenolic fractions at a concentration of 0.5 mg/mL, plasma lipid peroxidation inhibition
was around 50% [18]. Another study found that TO administration significantly reduced
MDA and ROS levels in diabetic animals, while increasing the activities of superoxide
dismutase, GPX, catalase, and glutathione reductase. TOE also ameliorated mitochondrial
dysfunction, such as decreased enzyme activity and increased ROS production. These
findings indicate the antioxidant activity of TO.[19].
The open field test (OFT) is a widely used animal model for studying adaptation behavior in
novel environments, particularly concerning anxiety and impulsive movement. It provides
data on emotional responses to anxiety, aiding in the discovery of new therapeutic targets and
anxiolytic substances [20].

Materials and Methods

60 healthy albino mice, 20 male and 40 female, weighing 25-40 g and 12 weeks old,
were used in this investigation. They were obtained from the Ministry of Science and
Technology in Baghdad, Irag. The animals were housed in the animal house of the College of
Medicine/University of Babylon. They were kept in standard plastic cages with free access to
food pellets and water, and they were kept at a temperature of 255 °C, 60+5% humidity, and
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a 12-hour light/dark cycle. This study was conducted from July 10, 2023, to February 14,
2024, at the college.

Once the mice have been acclimated for two weeks make 20 groups of mice, one male
and two females for mating. The vaginal plug, which sticks to the cervix and vaginal canal
for 24 to 48 hours after ejaculation, is a sign that mating has occurred after the mice have
mated for the night. Find out if the plug is there. Grab the base of the tail to elevate the back
legs of the female mouse momentarily. Determine the copulatory plug that is close to the
vaginal entrance using a toothpick. To take a vaginal swab sample, gently extend the lips of
the vaginal opening with a cotton-tipped swab. Then, to identify sperm, lay the specimen on
a sanitized glass microscope slide and examine it under a microscope. Females who had sperm
in their vaginal swap were confirmed to be pregnant at day zero [21,22].

Two groups of female mice were formed on the twelfth day of gestation.
Intraperitoneally (i.p.) injections of normal saline were given to the control group. On the
other hand, to create an experimental model of autism, the experimental group was given a
single intraperitoneal injection (i.p.) of sodium valproate at a dose of 600 mg/kg [23].

A complete portion of Taraxacum officinale (TO) was purchased from the local
market in Baghdad to prepare it. An electric grinder was used to crush a dried plant into a
powder, and 30g of the powder was extracted using 300 ml of 70% ethanol in a soxhlet device,
ensuring a 1:10 solid mass to solvent ratio. The resulting crude extracts were further
concentrated by evaporating the ethanol in the microwave at 40 °C. There was a residue that
was dark brown. The leftover material was preserved in airtight receptacles and placed in a
deep freezer. About 29 of extract was produced from 30 g of powdered plant [24].

On the 40th postnatal day, the offspring mice were separated from their mothers and
placed into 8 groups (4 control groups and 4 VPA groups), each group with 10 animals:

Control groups

Group 1: was given oral saline for 20 days.

Group 2: was given oral Taraxacum officinale 200 mg/kg for 20 days.
Group 3: was given 400 mg/kg of Taraxacum officinale orally for 20 days.
Group 4: took risperidone orally for 20 days at a dose of 1 mg/kg [25].
VPA groups

Group 5: took oral saline for 20 days

Group 6: was given oral Taraxacum officinale 200 mg/kg for 20 days.
Group 7: was given oral Taraxacum officinale 400 mg/kg for 20 days.
Group 8: taken orally for 20 days at a dose of 1 mg/kg risperidone [25].

After a day off from the last therapeutic dosage, the open field test was carried out. The open
field was made by using a 100 cm x 100 cm wooden square surrounded by a 40 cm high wall,
and its square floor was divided into 100 equal squares by thin white lines. A test mouse was
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placed in an open field box and given five minutes to roam freely in each quadrant. The
tracking camera recorded the mouse's movement. After each trial, 70% ethanol was used to
remove any traces of the previous mouse's scent. Crossings measured the number of square
crossings, while rearings measured the number of erect positions the mouse adopted. The time
spent in the central region of the open field box was measured by adding up visits to the center.
Grooming measured the total number of licking the tail, ventrum, and wiping the face.

Following the completion of the open field test and leaving 24 hours after the last
treatment dosage, Mice were beheaded and had their heads severed from their bodies. Making
an incision in the midsagittal scalp, removing the skin, and cutting into the back of the skull
with sharp scissors exposed the skull. The mouse's brain was visible once the skull was peeled
apart using forceps. After the brain was carefully extracted from the skull, the cerebellum and
olfactory bulb were cut off, leaving just two hemispheres of the brain intact. We used 10%
(w/v) phosphate-buffered saline PBS to wash both hemispheres. After that, the brain was
quickly chilled by being placed on ice in an Eppendorf tube. following which it was frozen at
-20°C and put in the refrigerator. Weighing 0.1 g of frozen brain, it was placed in an
Eppendorf tube containing PBS. After that, the brain tissue was homogenized with a
homogenizer and spun for 30 seconds at a temperature between 2 and 8 °C. The Eppendorf
tubes were then placed in a centrifuge and spun for 5 minutes at a temperature between 2 and
8 °C at 1300 rpm in order to extract the supernatants. Next, carefully remove the supernatant
with a micropipette so that it may be biochemically tested to measure the concentrations of
MDA and GSH at wavelengths of 535 nm and 412 nm, respectively, using a
spectrophotometer.

Statistical analysis

Data entry, processing, and analysis were performed using the 26th edition of the
Statistical Package for the Social Sciences (SPSS). One-way analysis of variance (ANOVA)
and post hoc least significant difference testing were used to evaluate the study's findings.
Independent samples t-test was used to compare the mean length of the tail between VPA and
control groups. The results were shown as the standard deviation (LSD) and mean. P-values
of (p=<0.05) and (p=< 0.001) were used to classify differences as statistically significant and
extremely significant, respectively.

Ethical approval

This study was approved by the committee of publication ethics at the College of
Medicine/ University of Babylon, Irag. A local ethics committee examined and approved the
study protocol, subject information, and permission form, as indicated by document number
4-20, on 8/8/2023 to get this approval.

Results and Discussion

Results

1. Open field test

A. Line crossing

The number of line crossings was extremely significantly elevated (p=<0.001) in the VPA-
Saline group in comparison with other groups and the number of line crossings was extremely
significantly reduced (p=<0.001) in both high and low-dose VPA-T. officinale and VPA-
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Risperidone groups as compared with the VPA-Saline group. The number of line crossings
significantly declined (p= 0.015) in the Control-Risperidone group in contrast to the Control-
Saline group. All these details are mentioned in Figure 1.
B. Latency time on the central zone

Latency time on the central zone was extremely significantly declined (p=<0.001)in
the VPA-Saline group in comparison with other groups while Latency time on the central
zone was extremely significantly raised (p=<0.001) in in both high and low dose VPA-T.
officinale and VPA-Risperidone groups as compared with the VPA-Saline group. Latency
time on the central zone was significantly elevated (p= 0.047) in low-dose Control- T.
officinale as compared to the Control-Saline group. all these details are mentioned in Figure
2.
C. Grooming

The number of grooming was extremely significantly elevated (p=<0.001) in the
VPA-Saline group as compared with other groups and was extremely significantly decreased
(p<=0.001) in VPA-Risperidone and both high and low-dose VPA-T. officinale.The number
of grooming was significantly declined in high dose VPA-T. officinale (p= 0.01) and (p=
0.027) in contrast to low dose VPA-T. officinale and VPA-Risperidone groups respectively.
Every information described above was included in Figure 3.
D. Rearing

The number of rearing was extremely significantly reduced (p=<0.001) in the
Control-Risperidone group as compared with Control-Saline and low-dose Control-T.
officinale groups. The number of rearing was extremely significantly elevated (p=<0.001) in
the VPA-Saline group as compared with other groups while the number of rearing was
extremely significantly reduced (p=<0.001) in both high and low-dose VPA-T. officinale
and VPA-Risperidone groups as compared with the VPA-Saline group. The number of
rearing significantly declined (p=0.037) in the high-dose VPA-T.officinale group as
compared to the VPA-Risperidone group. Every information described above is included in
Figure 4.
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Figure 1: Effect of Taraxacum officinale and Risperidone on the number of line crossing in
the open field test. *p=<0.05 (significant), **p=<0.001 (extremely significant). A: as compared
with other groups, B: as compared to the VPA-saline group, and D: in comparison with the control
saline group.
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Figure 2: Effect of Taraxacum officinale and Risperidone on the latency time on the central zone in
the open field test. *p=<0.05 (significant), **p=<0.001 (extremely significant). A: as compared with
other groups, B: as compared to the VPA-saline group, and D: as compared to the Control-Saline
group.
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Figure 3: Effect of Taraxacum officinale and Risperidone on number of grooming in open field test.
*p<=0.05 (significant), **p=<0.001 (extremely significant). A: as compared with other groups, B: as
compared to the VPA-saline group, and C: in comparison with the VPA-risperidone group.

37



50.00 A
50.00
g
B
T T
2 ww L 1
= T o** J_ B**C* J_
P X T
2 1T T
s 3000 J_
s 5320
=
20.00 4140 41.60 1930 4080
36 90 : 3440
3130 -
10.00
oo
Control-  Control-T.  Control-T.  Control- VPA- VPA-T. VPA-T.  VPA-Risp
Saline officinale  officinale Risp Saline officinale  officinale Tmafkg
200 mgkg 400mafkg  Tmalkg 200mafkg  400malkg
Groups

Error bars: +/- 2 SE
Figure 4: Effect of Taraxacum officinale and Risperidone on the number of rearing in an open field
test. *p=<0.05 (significant), **p=<0.001 (extremely significant). A: as compared with other groups,
B: as compared to the VPA-saline group, D: in comparison with the control saline group and C: in
comparison with the VPA-risperidone group.

2. Oxidative stress assessment
A. Malondialdehyde (MDA)

The concentration of malondialdehyde was extremely significantly raised (p=<0.001)
in the VPA-Saline group in contrast to other groups. The concentration of malondialdehyde
was extremely significantly declined (p=<0.001) in both low and high-dose VPA-T.officinale
and VPA-Risperidone groups. The level of malondialdehyde was significantly elevated (p=
0.003) in high-dose VPA-T. officinale group as compared with the VPA-Risperidone group
while the level of malondialdehyde was significantly declined (p= 0.031) in high dose
Control-T. officinale group as opposed to the Control-Saline group. All of the above details
are described in Figure 5.

B. Reduced glutathione (GSH)

The level of reduced glutathione was extremely significantly reduced (p=<0.001) in
the VPA-Saline group as compared with other groups while the level of reduced glutathione
was extremely significantly raised in VPA-Risperidone and both low and high VPA-
T.officinale groups. The concentration of reduced glutathione in high-dose VPA-T. officinale
group was significantly elevated (p= 0.002) and extremely significantly elevated (p=<0.001)
in comparison with VPA-Risperidone and low dose VPA-T.officinale groups respectively.
The level of reduced glutathione significantly declined (p= 0.027) in the Control-Risperidone
group as opposed to the Control-Saline group. all this information is described in Figure 6.
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Figure 5: Effect of Taraxacum officinale and Risperidone on the concentration of malondialdehyde.
*p=<0.05 (significant), **p=<0.001 (extremely significant). A: as compared with other groups, B: as
compared to the VPA-saline group, D: in comparison with the control saline group and C: in
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Figure 6: Effect of Taraxacum officinale and Risperidone on the concentration of reduced
glutathione. *p<=0.05 (significant), **p=<0.001 (extremely significant). A: as compared with other
groups, B: as compared to the VPA-saline group, D: in comparison with the control saline group and

3. Length of tail

C: in comparison with the VPA-risperidone group.

The length of the tail was extremely significantly decreased (p=<0.001) in VPA groups as
compared with Control groups as described in Figure 7.
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Figure 3.1: Effect of sodium valproate administration for pregnant mice on length of tail for
offspring. P**=<0.001 (extremely significant). D: as compared to control.

Discussion

An open-field test is frequently used to evaluate overall motor activity, investigate
behavior, and examine behavior related to anxiety. The study's findings demonstrated that, in
comparison to the control group, offspring who were exposed to VPA during pregnancy
traveled farther in an open field test, had higher mean values for grooming and rearing, and
had lower mean values for latency time in the central zone. This outcome demonstrated a high
degree of anxiousness and hyperactivity and concurred with the reports of earlier studies that
show in the VPA model, the amygdala—a brain area involved in processing emotions like
anxiety—plays a crucial role in moderating these recurrent behaviors. It has been
demonstrated that amygdala stimulation causes rodents to become more anxious and more
prone to compulsive behaviors [26,27]. The high and low dose VPA- T. officinale groups
when compared with the VPA-Saline group show an extremely significant reduction in line
crossing, rearing, and grooming while latency time in the central zone extremely increased.
On the other hand in comparison with the VPA-Risperidone group, the high dose VPA- T.
officinale group showed a significant reduction in mean of rearing and grooming. The low
dose Control-T. officinale showed a substantial increase in latency time in the central zone
compared to other groups. There is no previous research on the effect of T. officinale on open-
field tests, the positive impact of T. officinale on open-field tests may be attributed to the
modulation of neurotransmitters such as dopamine and through overexpression of Brain-
Derived Neurotrophic Factor (BDNF) in the hippocampus leading to lowering anxiety and
stereotyped behavior according to findings on other neurologic diseases [28,29]. The VPA-
Risperidone group when compared with the VPA-Saline group showed an extremely
significant reduction in rearing, grooming, and line crossing, while latency time in the central
zone extremely increased. On the other hand, the control-risperidone group when compared
to the Control-saline group showed a significant decline in a number of line crossings and an
extremely significant reduction in the mean value of rearing. The risperidone's beneficial
effects in open field tests result from antagonizing dopamine D2 receptors reducing
hyperactivity and repetitive behaviors, while antagonizing the serotonin 5-HT2A receptor
enhances cognitive inflexibility, a type of higher-order repetitive behavior. this outcome is
consistent with earlier research [26,27].
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In this study, oxidative stress was evaluated by measuring the levels of lipid
peroxidation (MDA, an end product of lipid peroxidation) and the antioxidant enzyme activity
such as GSH which is a major cellular radical scavenger. The finding of this research showed
that the VPA-Saline group in comparison to the control group had an extremely significant
rise in the level of lipid peroxidation (MDA) and an extremely significant decline in the level
of reduced glutathione (GSH) indicating oxidative stress, these outcomes were in line with
the previous research [30]. After administration of risperidone and T. Officicinale therapy to
the control and VPA groups for 21 days, the level of MDA extremely significantly declined
in VPA-T. Offiicinale and VPA-risperidone groups as compared to the VPA-Saline group,
and the level of lipid peroxidation significantly reduced in the VPA-Risperidone group when
compared with VPA-T. Officinale groups. These findings indicate that both risperidone and
T. Officinale had powerful antioxidant effects with superior efficacy for risperidone. In regard
to a control groups, the level of MDA significantly declined in contrast to the Control-Saline
group [31,32].

A positive effect of T. Officinale on the level of MDA indicates it had great antioxidant

activity and was mediated by different mechanisms such as direct ROS-scavenging, indirect
ROS-scavenging (i.e., metal ion chelation), decreased lipid peroxidation, and increasing
antioxidant capacity. The most important scavenging compounds are phytophenols
(flavonoids and caffeoyl derivatives) and triterpenes (taraxasterol). This is in line with earlier
research on other diseases [32,33,34]. Also, it has demonstrated that NADPH oxidase which
generates reactive oxygen species (ROS) is suppressed by flavonoids [35]. In this study, the
low-dose VPA- T. Officinale 200mg/kg group showed a better reduction in the level of MDA
than the high-dose VPA-T. Officinale 400mg/kg group, this effect may be attributed to
phytosterols that present in T. Officinale which are susceptible to oxidation and can change
from antioxidants to pro-oxidants and vice versa due to their structural resemblance to
cholesterol and by lowering the dose of T. Officinale from 400mg to 200mg giving better
result, these finding in line with previous research [34].
Also, it was found that the level of GSH in VPA-T. Officinale and VPA-Risperidone groups
were extremely significantly elevated as compared with the VPA-Saline group. The high dose
VPA-T. Officinale 400mg/kg group showed a greater increase in the level of GSH when
compared with the low dose VPA- T. Officinale and VPA-Risperidone groups which indicated
that the effect of T. Officinale on reduced glutathione levels evolved in proportion to the T.
Officinale dose; as the dose raised, so GSH levels were raised. The study's findings concurred
with those of previous investigations [36,34]. The level of GSH in the Control-risperidone
group significantly declined in contrast to the Control-Saline group, this may be attributed to
the toxicity of risperidone in the control group, it has been demonstrated to cause oxidative
stress by raising the generation of reactive oxygen species (ROS), which causes the
breakdown of lysosomal membranes, mitochondrial collapse, and GSH depletion, these
results in line with previous research on other cells other than brain [37]. To properly
understand the intricate connection between risperidone and oxidative stress in the brain, more
research is required.

The results of this study demonstrated that, in comparison to Control groups, the
length of the tail was considerably (p=>0.001) shorter in VPA groups. This result is consistent
with previous research [13 Anna Maria Tartaglione]. These anomalies are a result of neural
tube defects (NTDs), and since VPA is known to create NTDs, VPA's direct teratogenic effect
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may be what causes these anomalies rather than epigenetic changes. These findings were
consistent with previous studies [12,38]. It showed that the teratogenic effects of VPA are
only seen in the first generation, suggesting that skeletal issues are not inherited by subsequent
generations.

Conclusions

These findings demonstrated that mice's tail length decreased when exposed to 600
mg/kg of sodium valproate during pregnancy compared to control mice. TOE exhibited
anxiolytic activity, decreased hyperactivity, and enhanced latency duration in the core. It
demonstrated superior outcomes than risperidone in lowering grooming and rearing in VPA
mice during the open field test. TOE had antioxidant activity by decreasing MDA level with
superior efficacy to risperidone in VPA- offspring, and at a dose of 400mg/kg it increased the
level of GSH in VPA- offspring more than risperidone did. Lastly, T. Officinale at both doses
decreased lipid peroxidation in control groups better than risperidone.
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