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ABSTRACT---- The aim of this study is to investigate the protective role of Zn on thyroid function and cerebellum
impairments induced by carbimazole (CMI) in neonats at PND 28. Animals were divided into four groups: group | acts as
control; group Il received carbimazole(1.35mg/kg.b.wCMI) only; group 111 received Zn as zinc sulphate (3mg/kg.b.w) and
group 1V received Zn and CMI. The administration of maternal CMI caused significant decrease in serum T4, T3 and
growth hormone (GH) levels and significant increase in serum TSH levels in both dams and their newborns relative to
control group. While in Zinc-hypothyroid group, a reverse pattern was noticed for all previous parameters comparing with
hypothyroid group. Maternal CMI administration caused significant decrease in GSH, SOD, GPX, CAT and t-SH of
cerebellum and increased prooxidant levels including MDA, H,0, and NO while Zn administration to hypothyroid dams
reversed this effect. CMI administration caused some degeneration and deformation innewborns cerebellum while zinc
supplementation to CMI group enhanced structure, length, number and size of purkinje cells, also increase size of the
granular layer.Our results indicated thatzinc has an improvement role on THs levels and histoarchiture of cerebellumdue
to its antioxidant role.
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1-INTRODUCTION

Thyroid hormones (THs) play a curical role in the development and physiological functioning of the central nervous system
(CNS) (Dipaolaet al., 2010; Artiset al., 2012, Ahmed and Incerpi, 2013, Berbelet al., 2014). One of the most important
functions performed by THs is the tight regulation of cellular oxgen consumption and consequent generation of reactive oxgen
species (ROS) in several tissues (Mircescu, 2008; Petruleaet al., 2009).

Antithyroid drugs (Hasebeet al., 2008) have various effects on the thyroid function and brain development of experimental
animals. CMI (methimazole (MMI) derivative) is an oral antithyroid agent used in treatment of hyperthyroidisim (Sunil et
al.,2013). Zaidiet al. (2004) reported that CMI administration during pregnancy and lactation resulted into alterations in the
neonatal thyroid microstructure. This thyroid dysfunction associatedwith neurological abnormalities (Pillhatschet al., 2011,
Cortes et al., 2012).In addition, hypothyroidism during the fetal and/ or the neonatal period results in several histological
changes in the neonatal rat brain.

On the other hand, normal thyroid status is dependent on the presence of many trace elements for both the synthesis and
metabolism of THs (Nazifiet al., 2009). THs interaction with Zn has been extensively investigated (Leblondelet al 1992;
Freakeet al.,2001). Some endocrine disorders and deleterious effects on brain function observed in humans, especially during
the growth, are accompanied by Zn deficiency (Kwan et al., 1995; Geogrieff, 2007). The fact that Zn deficiency has a
suppressing effect on THs, whereas Zn supplementation has an opposite effect (Baltaciet al., 2003, 2004) indicated to a
relationship between Zn and THs. It has been reported that THs levels were increased in hypothyroid patient fed with Zn
supplement (Kandhroet al., 2008).Zn is one of the mostabundant divalent metal ions in the CNS, which is important for
maintaining cognitive function (Gower-Winter and Levenson, 2012). In addition Zn plays antioxidant roles, Zn deficiency is
commonly related to increase in oxidants, cellular damage and modulation of antioxidant defenses (Oteiza, 2012), whereas Zn
supplementation can counteract these effects in several malignancies and diseases (Chasapiset al., 2012).

The study was performed to determine potency of Zn treatment against maternal hypothyroidism induced by CMI from
gestational day (GD) 13 to postnatal day (PND) 28 on thyroid functions, proxidant/ antioxidants levels and histological
structure of neonatal cerebellum.

2-MATERIALS AND METHODS
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2.1 Experimental animals:

The present study was carried out on 90 albino rats, 60 mature virgin female weighting 180 + 200 gm and 30 mature
males. They were obtained from the National Institute of Ophthalmology, Giza, Egypt. The adult rats were kept under
observation for 2 weeks in the department animal house to exclude any intercurrent infection and to acclimatize the new
conditions. The culled animals were marked, housed in metal (stainless steel) separate bottom cages with well ventilation at
normal atmospheric temperature (23+2°c) and fed on standard rodent pellet diet manufactured by the Egyptian Company for
oil and soap as well as some vegetables as a source of vitamins. Tap water was used for drinking ad libitum and these animals
were exposed to constant daily dark/light periods of 12 hour (hr) each (lights on at 06:00 hr) and 50+5% relative humidity.
Generally, the protocol follows the general guidelines of animal care and the recommendation of the Canadian Council on
Animal Care (CCAC; Olfertet al. 1993). All efforts were made to minimize the number of animals used and their suffering.

2.2 Animal grouping:

Sixteen adult female rats from GD13 to PND 28 were allocated into four groups 15 rat/ group, all groups received standard diet
0f97 mg Zn/kg feed (Baltaci et al., 2004)asfollows:Control group received tap water. Hypothyroid group orally administrated
CMI. (1.35mg/kg.b.w)(Sakr et al.,2011).Zn group intraperitonealy injected with 3mg/kg.b.wof zinc as zinc sulphate (Baltaci et
al., 2004) Zn- hypothyroid group received both Zn and CMI.

After the pregnancy, the decapitation of dams and their newborns was done at the PND 28 under mild diethyl ether anesthesia.
The blood samples were taken from jugular vein centrifuged at 3000 r.p.m for 20 min and kept at — 30°C. Cerebellum was
separated from the skull and the immediatelyhomogenized in isotonic solution (0.9%Nacl). On the other hand, neonatal
cerebellums were removed immediately after a rapid anaesthesia, dropped into the fixative of choice for general histological
structure (haematoxylin and eosin stain; Bancroft and Stevens, 1982).

2.3 Determination of serum THs, TSH and growth hormone (GH):

Estimation of T4, T3 and TSHof both mothers and their newborns of all groups were determined in blood serum by ELISA
using commercial kit (Cal biotech INC (CBI), USA Company) according to the method of Maes et al. (1997), Thaukr et al.
(1997) and Burger and Patel. (1977), respectively. Neonatals GH also determined in blood serum by ELISA kit using
commercial kit (DRG International, USA) according to the method of Baglia et al. (1992).These measurements were
performed in biochemistry department at faculty of medicine, Cairo University.

2.4 Estimation of neonatal tissue zinc level:

Zinc levels of neonats cerebrum were measured by flame atomic absorption spectrophotometer with zemman background
(Thermo elemental M-6 Type).

2.5 Estimation of neonatal cerebellar proxidants/ antioxidants levels:

Determination of proxidants and antioxidant defense system were estimated in our laboratory. Glutathione (GSH), glutathione-
S-transferase (GST), t-SH, GPx, SOD, CAT, activities were measured according to the method of Koster et al. (1986),
Jollow et al., 1974, Pinto and Bartley (1989), Habig et al., 1974,Shukla et al., 1987,Aebi, 1984 respectively. Also, the lipid
peroxidation LPO, nitric oxide (NO) and hydrogen peroxide (H,0O,) concentration were estimated according to the method
ofDraper and Hadley (1990), Montgomry and Dymock, 1961 and Aebi, 1984, respectively.

2.6 Haematoxylin and eosin stain (Bancroft and Stevens, 1982):

Cerebellum of each group were dehydrated in ascending series of ethyl alcohol then placed in xylene for clearance. The tissues
were placed in paraffin wax and cut serially at 5um thickness. These sections were de-waxed, hydrated and stained in Mayer’s
haemalum solution for 3 min. These sections were stained in eosin for one minute. The sections were washed in running tap
water and dehydrated in ascending series of ethyl alcohol. Clearing in xylene and mounting in Canada balsam were done.
2.7Statistical analysis:

Data were analyzed using one-way ANOVA (PC-STAT) University of Georgia (1985) followed by LSD analysis to determine
the main effects and compare the groups with each other. F-probability for each variable expresses the general effect between
the groups. The data are presented as means £ S.E.M., and values of P>0.05, P<0.05, P<0.01 and P<0.001 were considered
statistically insignificant, significant highly significant and very highly significant, respectively.

3. RESULTS
3.1- Serum-hormonal levels (Table, 1&2)

In CMI group, T3 and T4 levels showed highly significant (LSD; P<0.01) decrease while, TSH serum levels were
significantly increased in both dams and their neonats relative to control. In Zn group, maternal serum TSH and T3
levelsinsignificantly changed but T4 levels were significantly elevated (LSD;P<0.01), while neonats serum levels of these
hormones not significantly (LSD; P>0.05) differ in comparing to control group.On the other hand, zinc supplementation into
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maternal hypothyroid group significantly (LSD; P<0.01) increased T3 and T4 serum levels while, it significantly (LSD;
P<0.01) reduced TSH serum levels of both dams and their neonats relative to hypothyroid group. Neonats GH serum levels
were significantly decreased in CMI group but insignificantly differin Zn group relative to control group. In contrast, GH
serum levels significantly elevated inCMI - Zn group relative to CMI group. Concerning one way ANOVA for all tested
hormones, it was revealed that the general effect between groups was very highly significant (P<0.001) throughout the
experimental period.

3.2. Zinc concentration in neonatal cerebellum: (Table 3)

The effect of zinc sulphate administration of hypothyroid dams on Zn levels in cerebellum illustrated in table 3. The data
indicated that CMI administration significantly (LSD; p<0.01) reduced Zn level in cerebellum relative to control group also Zn
administration to normal dams significantly (LSD; p<0.01) decreased newborns Zn levels in cerebellum comparing with
control group. On the other hand, Zn administration to hypothyroid dams significantly (LSD; p>0.05) affected on Zn level in
cerebellum relative to CMI group. Regarding one way ANOVA, the general effect between groups was very highly significant
(P<0.001).

3.3.Biochemical markers in neonatal cerebellum (Table.4&5)

It is clear from table 4&5that, maternal administration of CMI caused significant (LSD; P<0.01) depletion in cerebellum
antioxidant levels (GSH, t-SH,SOD GPX, and CAT) except for GST while it caused significant elevation for LPO, H,0, and
NO relative to control. On the other hand, Zn administration to hypothyroid dams caused significant (LSD; P<0.01) elevation
in CAT, SOD, GPX, and GSH levelswhile GST and t-SH not significantly changed (LSD;P>0.05) with respect to CMI group.
Also Zn exposure to hypothyroid dams caused significant (LSD; P<0.01) reduction in cerebellum content of LPO and H,0O, but
not affected on NOrelative to CMI group. Maternal Zn group significantly (LSD; P<0.01) increased GSH, GST, LPO, H,0,
levels while it significant decreased levels of SOD, CAT, GPX, and t-SH in comparing to control group.Regarding one way
ANOVA, the general effect between groups at PNDs 28 was very highly significant (P<0.001) for all tested during the
experimental period.

3.4. Histology neonatal cerebellum as shown by H&E (Fig. 1):

In our study, the cerebellar cortex consists of four layers in normal and both treated rats; the superficial external granular layer
(EGL), molecular layer (ML), Purkinje layer (PL) and deep internal granular layer (IGL). In control group, the molecular layer
located before the internal granular layer (IGL). The purkinje (PC) layer comprised pear- shaped

neurons arranged in single row. A large nucleus was evident in each cell body of PCs with thick remarked cytoplasm coat. The
IGL consisted of closely packed oval or round shaped neurons with large densely stained nucleus infilterated with intercellular
space known as island as showing in( fig. 1A;, A,). On the other hand, cerebellum of hypothyroid neonats have been shown
some histopathological changes including reduction in the size and number of PCs with some degenerative changes,
odematous areas between PC and IGL, and reduction in the number and size of neurons forming IGL with more intercellular
space comparing with control (fig.1B;-Bs). Neonats of Zn group showing normal cerebellum structure (fig. 1C;). Zn-
hypothyroid group indicated improvement in number and size of PCs and number of neurons consisting IGL increased, more
packed but still has some degenerations relative to CMI group (fig.1D;).

Table 1.Effect of treatment with zinc against maternal hypothyroidism on thyroid hormones levels of

dames.
Hormones Mothers serum THs levels
T3 (pg/ml) T4 (ng/dl) TSH (n1U/ml)
Groups mean + SE % mean + SE % mean + SE %
Control 3.583+0.170% - 0.845+0.020° - 52.833+0.446° -
CMI 1.453+0.192° | -59.44% | 0.745+0.029° | -11.83% | 83.700+0.495% | +58.42%
ZN 3.900+0.073% | +8.84% | 0.985+0.020°% | +16.56% | 49.567+0.403° | -6.18%
ZN + CMI 2.737+0.094° | +88.36% | 0.900+0.089° | +20.80% | 67.667+0.201° | -19.15%
LSD at 5% Level 0.417 0.061 11.868
LSD at 1% Level 0.569 0.084 16.186
F-probabilty <0.001
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-Data in all tables are expressed as mean + SE. Number of animals in each group is six

- Values which share the same superscript symbols are not significantly different.

- F — probability expresses the effect between groups, where P<0.001 is very highly significant

Table 2.Effect of treatment with zinc against maternal hypothyroidism on thyroid hormones levels and GH of newborns.

T3 (pg/ml) T4 (ng/dl) TSH (nlU/ml) GH(ng/ml)
mean = SE % mean + SE % mean + SE % mean + SE %
Control 3.337+0306° - 0.890+0.040° - 36.567+0.223° - 3.915+0.396° -
CMI 1.377+0.229° - 0.720+0.081° | -19.10% | 93.333+0.314% | +155.23% | 1.800+0.045° | -54.02%
58.73%
ZN 3.400+0.203% | +1.88% | 0.930+0.036° | +4.49% | 37.367+0.407° | +2.18% | 4.550+0.290° | +16.21%
ZN + CMI | 2.913+0.044% | +111.54 | 1.160+0.063% | +61.11% | 63.700+0.333° | -31.74% | 3.983+0.059% | +121.27%
LSD at 5% 0.641 0.125 9.628 0.732
Level
LSD at 1% 0.874 0.170 13.131 0.999
Level
F- <0.001
probability

Table 3.Effect of treatment with zinc against maternal hypothyroidism on newborns zinc concentration in cerebellum.

ion Zn in Cerebellum (ug/mgptn)
Group mean + SE %
Control 118.950+ 1.185° -
CMI 102.250+ 0.753" | -14.039
ZN 66.100+ 1.601° -44.430
ZN + CMI 111.150+ 0.604* | +8.704
LSD at 5% Level 11.534
LSD at 1% Level 15.731
F-probabilty <0.001

-Data in tables are expressed as mean = SE. Number of animals in each group is six
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- Values which share the same superscript symbols are not significantly different.

Cerebellu GSH(nmol/mg) t-SH(nmol/mg) SOD(U/100mg) GPX (U/100mg GST(U/100mg) CAT(u/100mg)
m
Mean+ SE % Mean+ SE % Mean+ SE % Meant SE % Mean+ SE % Mean+ SE %
Control 10.91+0.35 1.13740.1 80.844+0.84 0.198+0.00 3.087£1.0 _ 0.154%0.0 _
8° 60° 0? 02° 99° 20°
CMI - | 3.326£1.1 0.098+0.0 -
7.876+0.24 - 0.077+0.0 - 23.34+0.343 - | 0.158+0.00 20.202 1° +7.7421 59° 35.86
9 27.809% 27° 93.175% ¢ | 71.129% 3 % % %
ZN 3.993+0.5 0.098+0.0 -
22.068+0.6 | +102.273 | 0.094+0.0 - 70.023+0.84 - | 0.187+0.00 03? +29.348 37° 36.12
73 % 16° 91.653% 0° | 13.385% 09" | -5.555% % %
ZN+CMI | 10741033 | +36.363 | 0.200:0.0 | +158.505 | 76.618:0.22 | +228.260 | 0.198:000 | +25316 | 20704 0.14400 +4§3‘51
4 % 21 % 3+ % 03° % 2 3577% 86 %
LSD at 7.014 0.0005 0.250 0.0166
5% Level 1.282 0.244
LSD at 9.566 0.0007 0.341 0.0226
1% Level 1.748 0.333
F- <0.001
probabili
ty

- F — probability expresses the effect between groups, where P<0.001 is very highly significant

Table 4. Effect of treatment with zinc against maternal hypothyroidism on newborns antioxidant concentrations GST
(U/100mg),GSH(nmol/mg),t-SH(nmol/mg),SOD(nmol/100mg), GPX ( U/100mg) and catalase activity(u/100mg) in newborns

cerebellum.

Table 5.Effect of treatment with zinc against maternal hypothyroidism on newborns lipid peroxidation LPO (nmol
MDA/100mg/hr), H202 (Mm/gm) and NO (umol/gm).

Cerebellum LPO (nmolMDA/100mg/hr) H,0, (mM/gm) NO content (umol/gm)
Meanz SE % Meant SE % Mean+ SE %
Control 3.860+0.686° - 0.091+0.006° - 0.058+0.097° -
CMmI 5.183+0.307° +34.27% | 0.230+0.023% | +152.74% | 0.129+0.133% | +121.35%
ZN 6.196+0.242° +60.51% | 0.163+0.007° | +79.12% | 0.0430.075° | -25.83%
ZN+CMI 2.561+0.289° -50.58% | 0.071+0.008° | -69.13% | 0.099+0.100% | -23.35%
LSD at 5% Level 1.240 0.039 0.030
LSD at 1% Level 1.692 0.053 0.041
F- probability <0.001
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-Data in tables are expressed as mean + SE. Number of animals in each group is six
- Values which share the same superscript symbols are not significantly different.

- F — probability expresses the effect between groups, where P<0.001 is very highly significant
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Fig.1 Sagittal sections incerebellar cortex of the newborns at PND 28 in control (A1, A2), hypothyroid (B1-B3), Zn (C)
and Zn- hypothyroid groups (D).

DC: degenerative changes; IGL: internal granular layer; ML: molecular layer; O: odema; PC: purkinje cell; WM:
white matter.
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4. DISCUSSION

Hypothyroidism induced by antithyroid drugs such as CMI during pregnancy and postnatal periods is known to impair the
maturation and development of the CNS. In the present study, the exposure of adult female rats to CMI dramatically reduced
serum levels of T3 and T4 in both dams and their neonats while, it increased TSH serum levels of mothers and their newborns
that emphasized the hypothyroid case. The antithyroid action of CMI is due to its conversion to MMI after absorbtion from
gastrointestinal tract. MMI is transmitted through placenta or milk (Mandel and Cooper, 2001).The mechanism by which MMI
exerts hypothyroidism was explained by Awad (2002) and Ahmed et al. (2010) who reported that MMI interferes with
incorporation of iodine into tyrosyl residues of thyroglobuline (TG) and inhibits the coupling of iodotyrosyl residues to form
iodothyronine, thus inhibiting the synthesis of THs.

Several trace elements are essential for normal function of thyroid status for both synthesis and metabolism of THs (Nazifi et
al., 2009). Our results revealed that zinc administration into hypothyroid dams during and after pregnancy enhanced the T3 and
T4 levels.our studies are consistent with the claim that reported that, THs levels were enhanced in hypothyroid patients fed
with zinc supplement (Baltaci et al. 2003, 2004;Kandhro et al. (2008). These results may be explained as the following, (1)
zinc may play a role in thyroid hormones metabolism and in the conversion of T4 to T3 (Nishiyama et al., 1994).Since,
Zndecrease the activity of 1, 5'- deiodinase in liver (Kraliket al., 1996). (2) Also, Zn is necessary for TRH synthesis (Pekary et
al., 1991; Sciaudone et al., 2000) because it a major role in protein synthesis (Fabris, 1994) which included in T3 binding to its
nuclear receptors (Freake et al., 2001). It has been reported that that zinc application increased thymic functions and in turn
enhanced thyroid functions affecting the pituitary thyroid axis (Ozturk et al., 2004).

THs may regulate the growth and development, in part, affecting GH function (Ahmed et al., 2010). In the present study, GH
concentration decreased in the hypothyroid newborns. GH is a key factor controlling postnatal growth and development (Wong
et al., 2006). Also, THs influence growth in part by altering the secretion and effects of pituitary GH via mRNA or growth
factors (Saranac et al., 2013), while GH in turn mediates the growth and function of the thyroid as well as TH metabolism
(Ahmed and Incerpi, 2013; Saranac et al., 2013). Our result indicated that Zn supplementation increased GH levels in the
hypothyroid newborns in comparing with control, where zinc participate in GH synthesis, secretion and action on
somatomedin-c production. Zinc administration was found to be able to elevate basal plasma GH in normal individuals
(Brando-Neto et al., 1987Moreover, IGF-1 synthesis in liver is dependent on zinc, which mediates the growth promoting effect
of GH (Hambigde et al., 1976;Cossack,1984).

Our presented results in table 2 indicated that maternal hypothyroid group showed significant decrease in Zn concentration in
neonats cerebellum relative to control group while, Zn supplementation into hypothyroid group significantly increased Zn
concentration in neonats cerebellum comparing to CMI group. Pimenta et al. (1992) reported a delay in intestinal absorbtion
and zinc assimilation by tissues in hypothyroid patients after Zn ingestion. It is well known that changes in trace mineral
absorption andexcretion in the gastrointestinal tract are primary mechanisms for maintaining trace mineral homeostasis (King
et al., 2000).

Our result revealed that CMI caused significant decrease in the antioxidant markers (SOD, CAT, GPX, GSH, t-SH) and
increasing LPO, H,0, and NO levels in cerebellum in comparing to control group, while Zn administration of hypothyroid
dams reversed these patterns effect relative to CMI group. Hypothyroidism induced by antithyroid drugs disturbed the balance
between ROS generation and the antioxidant defense systems (Bhanja and Jena, 2013) causing an increase of oxidant
species.Thus it is suggested that CMI induced oxidative stress which results in alterations that observed cerebellum
structure.Generally, SOD and CAT are closely related to the direct elimination of reactive oxgen where, SOD catalyzes the
reduction of superoxide anion into hydrogen peroxide which subsequently detoxified by CAT and GPX at both intra and extra
cellular levels. Therefore, the reduction in the activity of these enzymes may result in accumulation of superoxide radical and
hydrogen peroxide.Therefore, we can infer that high levels of H,O, indicate suppression in the activity of SOD, CAT and GPX
and induced lipid peroxidation.

TH is important in maintaining the GSH homeostasis in the developing rat brain (Ahmed et al., 2010) since, hypothyroidism
reduced cellular thiol reserve and changed glutathione/GSH-px content in the brain of suckling rats (Dasgupta et al., 2005).In
addition Progressive hypothyroidism during the postnatal rat brain development led to a decline in GSH level (Mogulkoc et al.,
2005), GPX activity (Ahmed, 2012) associated with an increase in H,O, (Bhanja and Chainy, 2010), LPO (Bhanja and
Chainy, 2010). Hypothyroid rats, exhibit high activity of nitric oxide synthetase (NOS) in organs such as heart, muscle, kidney
and liver (Carreras et al., 2001; Quesada et al., 2002) which explain high levels of NO. The reduction in antioxidant level of
hypothyroid newborns may be explained by decreasing in Zn level in cerebellum.

On the other hand, our data postulated that Zn administration of hypothyroid mothers causing significant increase in the
antioxidant levels of newborns cerebellum and decreasing the oxidants levels in comparing to hypothyroid group. Zn is an
essential trace metal that acts as antioxidant by neutralizing free radical generation (Powell, 2000). Hypothyroid rats showed
significant decrease in Cu and Zn levels compared with the controls (Alturfan et al., 2007). The reduction in LPO levels
following Zn supplementation to hypothyroid rats referring to its antiperoxidative effect which enhanced cell membrane
stabilization against oxidative damage (Bettger and O’Dell, 1981).In addition Zn caused increasing in GSH level which
consumed in detoxification of peroxide result from lipid peroxidation and to cope with increasing levels of H,O, resulted due
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to CMI supplementation. Regarding plasma GPX, an increased activity was shown in elderly subjects supplemented with Zn
and Se (Girodon et al., 1997). The reduction in SOD, CAT and GPX activities after Zn supplementation into normal rat may be
explained by decreasing in Zn concentration in cerebellum since Zn is an essential component of Zn-Cu SOD (Prasad et al.,
1993), which in turn causing increasing in LPO and H,0,. Zn administration to normal rats increased GSH and GST levels
could possibly be because Zn enhanced metallothionine which is very rich in cysteine, and is an excellent scavenger of OH or
during its action in reducing active oxygen formation (Ranjbar et al., 2002) in addition Zn plays an important role in regulation
of cellular glutathione that is vital to cellular antioxidant defense (Parat et al., 1997). Zinc acts as an inhibitor for NADPH
oxidases enzymes that stimulate formation of O from oxgen(Prasad, 2008). Zinc is an important structural element of NOS
(nitric oxide synthatase) enzymes and is known to inhibit its catalytic activity (Miriam et al., 2014). These results may
illustrate the protective role of these trace elements as cofactors of antioxidant enzymes in limiting oxidative stress.

THs in rats mainly affect cerebellar development during the first 2-3 weeks of postnatal life (Wang et al., 2012) and is required
for normal maturation of this region (Ahmed,2011; Ahmed and Incerpi, 2013).Whereas, they increase the rate of neuronal
proliferation in the cerebellum (Bhanja and Chainy, 2010).Our result indicated that, CMI induced hypothyroidism caused
reduction in number and size of PCs. Altered in antioxidant defense system in hypothyroid neonats status disturbed histology
of cerebellum so that perinatal hypothyroidism dramatically affects the morphogenesis of this region.Our study indicated that
Zn supplementation to hypothyroid dams improved neonats cerebellum structure. Neurons have been shown to be highly
sensitive to a deficit of Zn; in rats postnatal Zn deficiency impairs the normal development of the cerebellum, affecting the
number and differentiation of purkinje, basket, stellate and granule cells (Sandstead, 2003). Zn supplementation into
hypothyroid dams improved cerebellum histological structure during its effect on thyroid hormone levels and its antioxidant
role since, Zn administration increased THSs levels of hypothyroid dams.

5. CONCLUSION

We concluded that Zn has a protective role on newborns against hypothyroidism induced by carbimazole during pregnancy,
where Zn play an important role in THs production and function and play an important role in brain development. Zinc
increase growth of the newborns through its effect on GH. CMI induced hypothyroidism is associated with a marked alteration
in enzymatic and non enzymatic antioxidant components. Our result showed that the nutritional antioxidant Zn is an important
neuroprotective element that may be used as dietary supplement against oxidative damaged induced by hypothyroidism.
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