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Abstract   
The study was investigated the effect of  high concentration exogenous iodine  on the thyroid 
transcription factors. Methods : The study was included 3 groups as following Group (1): 
Involved 20 adult female rats, animals in this group administered distilled water and served as 
control.Group (2): Involved 15 adult female rats, animals in this group treated group animals in 
low dose of iodine (0.06 mg) ,Group (3): Involved 15 adult female rats, animals in this group 
treated group animals in medium dose of iodine( 0.18 mg), after 18 days of pregnancy the animals 
was sacrificed and  the serum was collected to determination Rat Paired box protein (PAX-8), Rat 
Forkhead box protein E1(FOXE1), Rat Homeobox protein (Nkx-2.1) done  by ELISA assay for 
the mother while the thyroid factors for embryo was determined after  tissues disruption with glass 
Homogenizers for the thyroid gland, the results reported the mother brain parameters showed the 
highest ACh concentration was in 1.8 gm 86.18c±1.02   followed by in 0.06 gm ,the concentration 
was 66.5±1.03, while the lowest value recorded in control group however the highest BDNF 
concentration  was in 1.8 gm 5.77b±1.33followed by in 0.06 gm was 3.86a±0.15, and the lowest 
value recorded in control group with significant at(p≤0.05) between studied groups. same findings 
in embryonic brain parameters which highest ACh concentration was in 1.8 gm 65.38c±1.02  
followed by in 0.06 gm ,the concentration was 50.5b±1.03 , however the highest BDNF 
concentration  was in 1.8 gm 3.67b±0.0883 followed by in 0.06 gm was 1.96a±0.0581, and the 
lowest value recorded in control group in both groups with significant at(p≤0.05) between studied 
groups. Conclusion, the current study was found the parameters were involved directly with 
excess iodine taken , which all the parameter  were evaluated with iodine doses in both pregnant 
mother and embryos rats.  
Keywords: Rat Paired box protein (PAX-8), Rat Forkhead box protein E1(FOXE1), Rat 
Homeobox protein (Nkx-2.1), pregnant mother and embryos rats, iodine   
 
Introduction  iodine is a microelement that can be found as a dietary supplement, added to some 
foods, and naturally in others. Before being absorbed by the gastrointestinal tract, iodine from the 
meal is transformed into the iodide ion[1] Iodide enters the blood, is concentrated by the thyroid 
gland in the precise levels needed for the manufacture of thyroid hormone, and the majority of the 
residual quantity is eliminated in the urine [2].Iodine requirements may be inferred using median 
urinary iodine concentrations of 100 g/L, which equate to around 150 g of iodine consumption per 
day [3]. Iodine intakes are adequate as evidenced by median urinary iodine concentrations of 100-
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199 g/L in children and adults, 150-249 g/L in pregnant women, and >100 g/L in lactating women 
[4]. thyroid metabolism of iodine As previously stated, the thyroid gland's production of TH is the 
primary physiological function of iodine [5]. NIS actively transports bloodstream iodide through 
the plasma membrane into the cytoplasm of thyrocytes by using the Na+/K+ -ATPase transporter's 
produced concentration gradient of Na+ as a propulsion source [6]. Several transporters, such as 
PENDRIN, ANO1, and CFTR, then carry iodide to the lumen of thyroid follicles [7].The quantity 
of iodine that our bodies require depends on a variety of conditions, including physiological 
changes like pregnancy. Acetylcholine (ACh) production is increased by the hormone 
thyrotrophicreleasing hormone (TRH) [8] according to one study, the amount of acetylcholine in 
the hippocampi of people with hypothyroidism had dramatically reduced. And that T4 treatment 
brought ACh levels back to normal [9]. Hypothyroidism can be brought on by a lack of iodine. 
can adversely impact the brain's capacity to produce ACh. influencing mood as well as cognition, 
memory, learning, and recall. Neurotransmitters in the brain are adversely impacted by inadequate 
iodine intake. It can lead to neurodegenerative disorders like Alzheimer's and Parkinson's as well 
as depression, mental fog, anxiety, learning, and memory issues [10 ;11]. It is unknown if 
autoimmune thyroiditis (AIT), which can be brought on by too much iodine, has any effects on 
neurodevelopmental processes in children. Due to the knowledge that brain-derived neurotrophic 
factor (BDNF) plays a significant role in neurodevelopment, we investigated the impact of 
experimental autoimmune thyroiditis (EAT) rats with varying iodine consumption on offspring 
brain development [12].The aim of this study was to investigate  if there is a relation between the 
effect of of  high concentration exogenous iodine on the brain in pregnant mother rat and embryos.  
Material and Methods  

Preparation iodine   

Iodine powder by using of an electronic balance, the doses were dissolved in distal water 
every day over the experiment period. The solution  was administered orally by gavage in a dose 
after conducting an experimental dose to measure the safety of the dose on one animal for 24 to 
48 hr  before use.   
Lab animals  laboratory rats with weights ranging 250-300 g and 8 weeks of life were used in the 
experiment. The animals were placed in the Animal House of the Biology department/ College of 
Science at the  University of Babylon, with environmental conditions that include  moderate 
temperature, a 12 hour dark and 12 hour light cycle.  The animals were treated with the approval 
of the ethics committee  at the department, where they were kept in meshed plastic cages 
containing   sawdust; the pellets were fed (mix of corn, wheat and milk) and they drank  tap water 
throughout the experiment. Housed in 45cm×27cm×16cm polypropylene cages and will be given 
food and water ad libitum. The animals were left to adapt for 14  days before starting the 
experiment, male added for 15 day, Checking the female every day for pregnancy by mucus ring 
, food intake , mothers weight , mortality rate of mothers.   
This study was included 2 groups as following: Group (1): Involved 20 adult female rats, animals 
in this group administered distilled water and served as control.Group (2): Involved 15 adult 
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female rats, animals in this group treated group animals in low dose of iodine (0.06 mg) ,Group 
(3): Involved 15 adult female rats, animals in this group treated group animals in medium dose of 
iodine( 0.18 mg).   
Blood collection  

After 18 days of pregnancy, all groups of animals were sacrificed. Three milliliters of 
blood were drawn from the antecubital vein using a G23 needle, and the remaining blood was 
allowed to clot in a gel test tube at room temperature. The serum was aspirated after centrifugation 
at 2500 cycles per minute for 15 minutes, divided into aliquots in epindroff tubes, and stored at -
20C°.  

Determination the brain parameters  in mother and embryo    

Rat Brain derived neurotrophic facor (BDNF) and Rat Acetylcholine (ACH) achieved  by ELISA 
assay( Enzyme-linked immunosorbent assay) (Elisys Uno) and the concentration obtained 
according the standard curve figure (1,3)To determine thyroid factors in embryo done after tissues 
disruption with glass Homogenizers for the thyroid gland of embryo .  

  

Figure 1. The standard curve of Rat Brain derived neurotrophic factor (BDNF).   
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Figure 2. The standard curve of Rat Acetylcholine (ACH)  
  

Statistical Evaluation Methods:  

Data were analyzed using SPSS (Version 15), and statistical tests were carried out using a null 
hypothesis of no difference student t-test to determine the significance of difference. P-value and 
significance level were (0.05) and (0.01), respectively.  

Results and Discussion   

The embryonic brain parameters   
The results showed the highest ACh concentration was in 1.8 gm 65.38c±1.02 followed by in 0.06 
gm ,the concentration was 50.5b±1.03 , while the lowest value recorded in control group 
36.96a±0.756 with significant differences at(p≤0.05), however the highest BDNF concentration  
was in 1.8 gm 3.67b±0.0883 followed by in 0.06 gm was 1.96a±0.0581, and the lowest value 
recorded in control group 1.01a±0.052 with significant at(p≤0.05) between studied groups.  
Table 1. The effect of different concentrations of exogenous iodine on the embryonic brain 
parameters   

   Doses of Idoline(M±SE)   

Biomarker   Control  0.06 gm  1.8 gm  F-test   P-value   

ACh  36.96a±0.756   50.5b±1.03     65.38c±1.02     1657.39  0.0001  

BDNF  1.01a±0.052  1.96a±0.0581    3.67b±0.0883   1032.83  0.0001  
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Rat Brain derived neurotrophic factor (BDNF), Rat Acetylcholine (ACH)  

  

 

Figure 3. The effect of different concentrations of exogenous iodine on the embryonic brain 
parameters.   

The Mother Brain Parameters   
The results showed the highest ACh concentration was in 1.8 gm 86.18c±1.02   followed by in 
0.06 gm ,the concentration was 66.5±1.03, while the lowest value recorded in control group 
50.86a±0.36  with significant differences at(p≤0.05), however the highest BDNF concentration  
was in 1.8 gm 5.77b±1.33followed by in 0.06 gm was 3.86a±0.15, and the lowest value recorded 
in control group 2.11a±1.05with significant at(p≤0.05) between studied groups.  
Table 2. The effect of different concentrations of exogenous iodine on the mother brain 
parameters   

   Doses of Idoline(M±SE)    

Biomarker   Control  0.06 gm  1.8 gm  F-test   P-value   

ACh  50.86a±0.36    66.5b±1.03     86.18c±1.02     1657.39  0.0001  

BDNF  2.11a±1.05  3.86a±0.15    5.77b±1.33    1032.83  0.0001  
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Figure 4. The effect of different concentrations of exogenous iodine on the mother brain 
parameters.   

This results agreed with Jagadis  et al.[13] that studied  excess iodine  on the rat primarily 
divided into two groups on the basis of the duration of treatment viz. 30 days group and 60 days 
group respectively and on the exposure of the dose of iodine was divided in to two sub-group, 
excess iodine exposed group (100HI) orally potassium iodide (KI) at the dose of 7 mg/Kg body 
weight and excessive iodine group (500HI) was gavaged orally KI at the dose of 35mg/Kg body 
weight and revealed result revel that those doses of excessive iodine causes a state of 
hypothyroidism as manifested by serum T3 serum T4 and TSH levels and thyroid morphology 
and also alters of cholinergic homeostasis in different areas of brain as revealed by 
acetylcholinesterase and Na+ -K+ ATPase activity An increase in AChE activity caused by excess 
iodine may lead to a reduction of clolinergic neurotransmission efficacy due to a decrease in Ach 
level in the synaptic cleft. Decreased Ach level in the synaptic cleft causes progressive cognitive 
impairment, especially in the young adult was suggested due to increase of synaptosomal 
membrane sphingomyelin. Increased AChE level participates in apoptosis by promoting or 
suppressing cell death[14].  

 For the supplementation of excess iodine there develops a biochemical state of 
hypothyroidism that in turn increased acetylcholinesterase activity markedly in cerebral cortex 
and hippocampus but not so much in the hypothalamus and cerebellum [13 ] Our findings 
supported by Zhang et al.,[15] sup investigated whether and how a 3-fold increase in the 
physiological dose of iodine in rat would affect brain development of their offspring female Wistar 
rats maintained on low-iodine grain were randomly assigned to three groups based on iodated 
water concentration: low iodine (LI, 1.2 μg/d), normal iodine (NI, 5–6 μg/d), and 3-fold high 
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iodine (3HI,15 16 μg/d)  and found n PN7 the BDNF levels in the pups of the LI group were 
58.84% that of the NI (P < 0.01) and the BDNF levels of the pups in the 3HI group were 83.5% 
that of the NI (P < 0.05). On PN45, the BDNF levels in the pups of the LI group were 59.78% 
that of the NI (P <  0.01), and the BDNF levels of the pups in the 3HI group were 88.8% that of 
the NI There is evidence that maternal thyroid hormones can cross the human placenta and act to 
modulate fetal development before the onset of the fetus's own thyroid hormone production [16] 
.Recent studies have reported that excess thyroid hormone could impair fetal brain development 
and affect the neurological outcome of rat offspring [17; 18].   

Human studies depicting the effect of hypothyroidism on BDNF expression are very rare. 
Studies have shown improvement in symptoms like depression and lethargy which are commonly 
found in hypothyroid patients after treatment with antidepressants, especially selective serotonin 
reuptake inhibitors (SSRIs) and after hormone replacement therapy [19]. It has shown that thyroid 
hormone regulates 5HT neurotransmission by enhancing 5HT metabolism and 5HT receptor 
expression thyroid hormone modulates both 5HT and BDNF expression in the brain [20].  

Conclusion   

Depending on the obtained results , the current study was found the parameters were involved 
directly with excess iodine taken , which all the parameter  were evaluated with iodine doses in 
both pregnant mother and embryos rats.  
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