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ABSTRACT
Background: Hypothyroidism (insufficient thyroid hormone

secretion and release by thyroid gland) is one of the most frequent chronic
disorders worldwide. Thyroid hormones play crucial roles in the
development and functional maintenance of the central nervous system and
in keeping the normality of salivary gland (function and histology) as it is

important for homeostasis of oral health.

Objective: The study aims to investigate the ameliorating effect of
Ashwagandha Roots extract on some anatomical parameters (including
body weight, tail’s length and eye opening), some behavioral parameters,
some sonographic parameters (in brain and submandibular salivary
glands), and on submandibular salivary gland histology in male rats after
early postnatal hypothyroidism induced by propylthiouracil. In addition to
compare this effect of Ashwagandha Roots extract on these parameters

versus thyroxine hormone.

Materials and Methods: Ten healthy pregnant albino rats were
procured. Each pregnant rat was housed separately in clean rodent plastic
cages until the newborn rats were noticed. At postnatal day 3(PND3), forty
male rats were randomly categorized into 2 main groups, group A as a
control group (n=10), pups received distilled water for 21 days orally then
continuous  administration for further 21 days , and group B as
hypothyroid group (n= 30), which was given (1mg/kg) Propylthiouracil
(PTU) orally, for Y\ days. At PND2¢, group B divided into 3 subgroups:
group B1, the hypothyroid group that remains without treatment ,they

received only distilled water for 21 days to encounter the same conditions



as other groups.; group B2 that received Levothyroxine solution orally
(4ng/100g/day) for 21 days; and group B3 hypothyroid group that received
an aqueous extract of Ashwagandha Roots extract orally by gastric gavage
(200 mg/kg) also for 21 days. Developmental parameters were monitored
(body weight and tail’s length measured every week, also, eye opening day,
which notice from day 13-1°). Behavioral tests, such as nest seeking done
at PND9, an open field test (PND 2Y and PNDA45) and novel object
rejection test was done at (PND2Y and PND45). Hormonal assay for
thyroid hormone at PND24 and PND45.Then, the submandibular gland
and the brain undergo an imaging by ultrasound examination followed by
submandibular salivary gland specimens were processed for histological
evaluation using hematoxylin and eosin stains and under at the end of the

experiment for all groups.

Results: The present study showed that propylthiouracil (PTU)
cause significant decrease in total serum T4 hormone in the induced
hypothyroid group in comparison to the control group. Hypothyroidism
exhibited a significantly decrease in body weight and tail length growth of
hypothyroid pups when compared with control, with a significant delay in
the eye-opening day.

According to behavioral tests, at PND 9 nest seeking test showed
that the time of hypothyroid pups to approach maternal bedding was
significantly higher than time of control group. Open ficld test At PND2Y
showed that pups of hypothyroid group were traveled significantly more
total distance (number of squares crossed) compared to those traveled by
pups of control. These results demonstrate that the locomotors activity and
anxiety levels of hypothyroid group were significantly higher than control
group. While at PND45 there were significant improving in the locomotion

activity, anxiety like behavior and rearing behavior of pups treated with



levothyroxine and Ashwagandha Roots extract in comparison with
hypothyroid pups that remains without treatment.

The data of novel object recognition test at PND2Y revealed that
hypothyroid pups with low preference Index in compared with control
pups. The test repeated at PND45 and the data showed an improving effect
of treatment on cognitive function through the Preference Index. In fact,
there was an ameliorating effect on retention ability with the hypothyroid
pups that treated with Ashwagandha Roots extract, while a significant
improvement in pups’ ability in pups, who treated with levothyroxine.

Imaging by an ultrasound examination of submandibular salivary
gland and brain showed significant differences between rats of control and
of hypothyroid group with significant improving in the pups treated with
levothyroxine.

Histological results of salivary glands of this study showed

significant differences in sections of pups of the different groups.

Conclusion: Administration of Propylthiouracil for 21 days induces
hypothyroidism manifested by several alteration in rat pups. These
alterations include decrease in the body weight, impermeant in the growth
of tail and delay in eye opening’s day, alteration in behavioral outcomes,
change in submandibular salivary gland and brain imaging and
submandibular histology. These alterations were ameliorated by
administration with Ashwagandha Roots extract. Ashwagandha Roots

extract is a new potent thyroid gland protection agent.
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