
 

 

_________________________________________________________________________________________________ 

*Corresponding author e-mail: d.foda2018@gmail.com.; (Doaa S Foda). 

Receive Date: 16 February 2021,  Revise Date: 06 March 2021,  Accept Date: 07 March 2021  

DOI: 10.21608/EJCHEM.2021.63609.3361 

©2021 National Information and Documentation Center (NIDOC) 
 

 

Egypt. J. Chem. Vol. 64, No. 4 pp. 1789 - 1798 (2021) 

 

 

Detection Of Some Hormonal And Enzymatic Disorders Associated To 

Experimentally Iodine Induced Hyperthyroidism. 
 

Doaa S Foda1*, Noha E Ibrahim2 
1Therapeutic Chemistry Department, Pharmaceutical Industries Division, National Research Centre, 33 El 

Bohouth St., P. O. 12622. Dokki, Giza, Egypt. 

2Microbial Biotechnology Department, Genetic Engineering and Biotechnology Division, National Research 

Centre, 33 El Bohouth St., P. O. 12622 Dokki, Giza, Egypt. 

Abstract 

This study aimed to observe and report the status and the reaction of the body organs in case of administration of excess 

iodine. This was achieved by the intraperitoneal injection of KI for female mice. Results showed that the different organs 

respond to KI administration with different reactions. The thyroid gland expressed a gradual increase in serum thyroid 

hormones (T4&T3) which was accompanied with a detected significant decrease in serum TSH in addition to an observed 

histological changes in the thyroid tissue. 

Liver was the most apparent organ that was affected by excess KI administration followed by the brain through expressing 

increasing significant T3 levels in tissues compared to control. On the other hand, the heart and the kidneys tissues displayed 

non significant decrease in T3 levels. The study evaluated some tissue specific enzymes which showed significant 

biochemical abnormalities in organs' functions. 

Our data detected the features of a subclinical hyperthyroid case and express the initiation of an iodine induced 

hyperthyroidism pattern. 
Keywords: Excess KI administration; T3 levels in tissues; Tissues function abnormalities; Subclinical hyperthyrodism. 

1. Introduction 

Ingestion of micronutrients and trace elements is 

considered an important factor for the maintenance of 

healthy life. Avoiding excess and deficiency of these 

elements is a matter of concern for humans and 

animals [1]. Iodine represents an essential 

micronutrient for performing thyroid functions which 

in turn controls all the body tissues metabolism 

including energy stores, body temperature and 

maintenance of body organs' functions [2, 3]. Iodine 

is obtained mainly from sea food, plants and animal 

products in addition to fortified food, salt and many 

drugs [4, 5]. It can display a powerful antioxidant 

role in the body if it is accurately monitored and 

directed for serving the cells compartments [6]. 

Both high and low iodine ingestion was reported to 

cause thyroid dysfunction in vertebrates leading to 

abnormal thyroid hormones (THs) level in serum [7, 

8, 9]. Detecting the serum levels of (THs) during 

thyroid diseases is a routine test but it does not reflect 

the thyroid hormones level in various body organs. 

Local production of thyroid hormones in tissues in 

case of insufficiency of (THs) is essential for 

influencing target genes and is controlled by the 

interactions between deiodinases enzymes that are 

responsible for activating and inactivating of (THs) in 

tissues [10]. 

Many factors control the action of thyroid hormones 

on various tissues such as tissue receptors expression, 

membrane transporters in addition to the activity of 

the deiodinases enzymes and the genetic and non 

genetic responses due to the nuclear transcriptions 

factors that are controlled by the free T3 hormone 

[11, 12, 13].   

One of the diseases that can be caused due to 

administration of excess iodine is the iodine induced 

hyperthyroidism (IIH) disease. The disease is caused 

due to excess iodine intake mainly in iodine deficient 

areas in spite of the thyroid gland adaption for storing 

high amounts of iodine for maintenance of (THs) 

normal levels [14, 5, 15].  Administration of excess 

iodine is one of the obstacles that face geriatrics and 

paediatrics due to subjection to daily or promptly 

supplementation of iodine through food or drugs.  
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Elderly population as well as young children can 

suffer from (IIH) complications and thyroid 

dysfunction.  IIH can be induced also by the intake of 

high doses of iodine in a short time or by daily doses 

for a long duration [9, 16, 17]. The disease may lead 

to many dangerous complications represented in 

deteriorations in heart and brain tissues.  

In spite of the incidence of the disease among 

different ages in humans, up till now there is no 

experimental animal model in the laboratory to 

represent the disease case.  

On the other hand, excess iodine intake can also 

cause iodine induced hypothyroidism disease [18]. 

Both diseases (hyper- and hypo- thyrodism) can 

cause enlargement of the thyroid (goiter) [19, 20].  

So, this study aimed to observe and record the status 

of different body organs represented by the thyroid 

gland, the brain, the heart, the liver and the kidneys 

during subjection to excess KI administration as a 

source of iodine in female albino mice and 

determining the severity of the complications on the 

short run.  

 

2-Materials and methods 

I-Materials 

1.Animals 

Twenty eight adult female Swiss albino mice 

weighing about 25-30g were obtained from the 

animal house unit in the National Research Centre, 

Giza, Egypt. The animals were housed under 

standard laboratory conditions (12 h light and 12 h 

dark) in a room of controlled temperature (24°C) 

during the experimental period. The mice were 

provided ad libitum with tap water and fed with 

standard commercial mouse chow.  

 

2. Chemicals and kits  
All chemicals used in the experiments were of 

analytical grade. Potassium iodide (KI) was obtained 

from El-Gomhorea Company, Egypt. 

Thyroid stimulating hormone; (TSH) and thyroid 

hormones (thyroxine; (T4), and tri-iodothyronin; 

(T3)) detection kits were purchased from Abia 

Diagnostic Company, Gmbh, Berlin. 

Kits used for the quantitative determination of 

Alkaline phosphatase (ALP), Acid phosphatase 

(ACP), Alanine aminotransferase (ALT)  , Aspartate 

aminotranferase (AST), Lactate dehydrogenase 

(LDH), Creatinine, Total antioxidant capacity 

(TOAC) and Glucose were purchased from Egyptian 

Company for Biotechnology, Egypt,  Biodiagnostic 

Company and Fisher Diagnostics, USA.   

Kits used for the quantitative determination of 

Troponin I and Angiotensin Converting Enzyme 

(ACE) were purchased from Roche Diagnostics, 

Gmbh, Germany. 

 

II- Experimental Methods 

i-Preparing different doses for detecting iodine 

intolerance in mice. 

-In our study, the daily oral KI dose (0.2 mg KI/ 

mouse i.e 0.0002 gram/KI/mouse) used by Vecchiatti 

et al [21] was chosen and was modified as follows: 

The dose was multiplied hundred (100) times and 

was injected intraperitoneally for female mice to 

obtain maximum KI dose equals 0.02gram/mouse. 

-Different doses of KI was prepared and injected 

intraperitoneally to about 3 female mice for each 

tested dose to detect the iodine intolerance. 

 

ii- Experimental dose preparation.  

Stock Potassium iodide solution was prepared by 

dissolving the salt in sterilized water. Potassium 

iodide solution was injected intraperitoneally at a 

dose of 0.013 gram KI per mouse three days every 

week. 

 

iii-Experimental design 

-After one week of acclimation, the animals were 

divided into two   groups. 

-The 1st group (12 mice) served as a negative control 

and did not receive any supplementations.  

-The 2nd group (16 mice) served as the treated group 

and received KI solution intraperitoneally at a dose of 

0.013 gram KI per mouse three times weekly for 

forty days.  

-The mice were dissected and the blood was taken 

from the retro-orbital plexus of the eyes and 

centrifuged at 4000 r.p.m. for 10 min obtaining the 

serum. Serum was stored at -20°C till subjected to the 

biochemical studies of thyroid hormones and 

different parameters. 

-The thyroid gland was removed and cleaned then 

was fixed in 10% formalin and was prepared for 

histological examinations.  

 

Preparation of tissue homogenates. 

-The livers, the brains, the hearts and the kidneys 

were separated, cleaned and washed in Na Cl  

solution (0.9%) . The organs were then weighed and 

homogenized by a using a porcelain mortar. The 

homogenized organs were centrifuged at 4000 r.p.m. 

for 10 minutes. 

-The supernatent was then separated and was stored 

at -20 °C till subjected to the biochemical studies of 

thyroid hormones and different enzymes. 

III- Biochemical analysis 

-Serum and tissue thyroid Hormones assay.     

Thyroid hormones were detected in serum and tissues 

quantitatively as an immunoassay by ELISA 

technique using the automated ELISA reader Expert 

Plus UV, biochrom., G 020151.  
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TSH was estimated as the method described by 

Fisher [22]. (T4) and (T3) were detected as shown by 

Nelson &Wilcox [23] and Ekins [24] respectively.  

-Serum total antioxidant capacity, glucose and 

creatinine assays. 

Total antioxidant capacity and random glucose were 

estimated as a quantitative enzymatic colorimetric 

method in serum according to                                        

Koracevic  et al [25] and Trinder [26] respectively. 

Serum creatinine was measured quantitatively by a 

colorimetric method as described by Bartles et al 

[27]. Quantitative determinations were performed by 

using Shimadzu spectrophotometer, Japan.                                
-Tissue enzymatic studies. 

 Alanine and aspartate aminotransferases were 

determined according to the method described by 

Reitman & Frankel [28]. Alkaline phosphatase was 

determined as denoted by Thomas [29]. Acid 

phosphatase was measured according to Kaplan & 

Pesce [30]. Lactate dehydrogenase was detected as 

described by Zimmerman & Henery [31]. Troponin I 

was determined as described by Apple & Wu [32] 

while the angiotensin converting enzyme was 

detected according to the method of Tietz [33]. 

IV-Histological studies 

Specimens of thyroid gland were taken in a tissue 

block composed of thyroid gland, trachea and 

surrounding connective tissue and fixed in 10% 

formalin and processed for paraffin sections of 4 

micron thickness. The sections were stained with 

Hematoxylin and Eosin. The method was preformed 

as described by Banchroft  et al [34].   

 V-Statistical analysis 

All values were expressed as the mean ± SD. 

Significant differences between the groups were 

statistically analyzed  using  t test . A P value of 0.05 

or less was considered statistically significant 

3-Results  

I-Iodine intolerance results in mice. 

 
Figure (1) represented the effect of different doses of 

KI showing the iodine intolerance in mice.  

Applying the intraperitoneal injection of 0.02 grams 

per mouse lead to 100% mortality of the mice after 

three days from the injection.  

By decreasing the dose to 0.013gram per mouse, it 

was observed that mortality percent was null for a 

duration of twenty five days and then existed again in 

mice and reached about 21% from the total number 

of mice in the last fifteen days. 

So our choice was directed to the dose of 0.013 gram 

KI per mouse as it was considered a suitable dose to 

perform an excess KI administration pattern.      

Table (1): Effect of excess KI administration on serum thyroid hormones and thyroid stimulating 

hormone.  

  Serum TSH (µIU/ml) Serum T4 (nmol/l) Serum T3 (ng/ml) T3/T4 

KI treated  group n=8 0.252±0.11*** 47.50±8.31 1.46±0.24 0.0321±0.01 

Control n=8 0.842±0.20 45.33±1.05 1.24±0.27 0.028±0.004 

%change compared to 

control 

    -70      + 4.8   +17.7  +11.11 

Data represented as mean ±S.D. P*** significant at  P ≤ 0.001 compared to control group. 

 

Table (2): Effect of excess KI administration on thyroid hormones in tissue homogenates of different 

organs. 

             T4 (nmol/g.tissue)                    T3 (ng/ g.tissue)  

 KI treated  group Control group         KI treated Group Control group 

brain n=8 0.0165 ± 0.028 0.05 ±0.07 11.6 ±0.57* 9.45 ±1.41 

heart n=6 0.0165 ±0.028       ND 9.05 ±0.7 9.35 ±0.24 

Kidney n=8  0.05 ±0.086 0.1 ±0.141 5.76 ±3.09 6.2 ±0.49 

liver n=8           ND 0.025±0.035  4 ± 1.3* 1.8 ±1.02 

Data represented as mean ± S.D, P* significant ≤ 0.05. P * significant compared to the corresponding control. ND 

means non detected. 

Table (3): Percent change of T3 level in different tissues. 

   Organ     Brain     Heart   Kidney    Liver 

% change 

compared to 

control 

 

   +22.75* 

 

   -3.20 

 

   -7.09 

 

  +122.22* 
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Table (4): Effect of excess KI administration on some functioning enzymes in tissue homogenates of liver 

and brain. 

Parameters 

 

 

Groups 

 

ALT in  

liver homogenate 

 

(U/g.tissue) 

AST in 

liver homogenate 

 

(U/g.tissue) 

ALP 

in brain homogenate 

 

(U/g.tissue) 

ACP in brain 

homogenate 

 

(U/g.tissue) 

 

KI treated group. 

n=5 

 

604.42±18.97* 

 

560.14±3.7 

 

402.50±109.88* 

 

18.75±5.13 

 

 Control 

 n=4 

 

 

558.11±30.27 

 

588.95±41.72 

 

260.0±29.72 

 

19.75±3.59 

 

% Change 

 

 

     + 8.3 

 

       -4.9     

 

     +54.80 

 

-5.06 

Data represented as mean ±S.D.     P* significant at P ≤ 0.05 compared to control group. 

 

Table (5): Effect of excess KI administration on some functioning enzymes in tissue homogenates of heart 

and kidneys. 

Parameters 

 

 

Groups 

LDH in heart 

homogenate 

(U/g.tissue) 

Troponin I in heart 

homogenate 

(ng/g.tissue). 

Troponin I 

in serum 

(ng/ml). 

 

Angiotensin 

converting enzyme 

(ACE) 

in kidney 

homogenate 

(U/g.tissue) 

 

KI treated group. 

n=5 - 8 

 

46.66±23.62* 

 

Not detected 

>125 

 

   0.1±0.01 

 

270±45.46* 

 

 Control 

 n=5 - 8 

 

 

130.0±13.22 

 

Not detected 

>125 

 

   0.1±0.01 

 

108.75±99.36 

 

% Change 

 

 

 -64.10 

 

           _ 

 

No change 

 

     +148.3 

Data represented as mean ±S.D.     P* significant at P ≤ 0.05 compared to control group. 

 

Table (6): Effect of excess KI administration on some serum parameters. 

 Parameters 

Groups 

Serum TOAC 

(mM/L) 

Random 

serum glucose 

 (mg/dl) 

Serum  

creatinine 

mg/dl) 

KI treated group 

n=6 

0.163±0.03* 261.72±48.19* 2.66±1.20 

Control 

n=6 

0.250±0.05 148.14±7.40 1.60±0.88 

%change compared to 

control 

 

- 34.8 

 

      + 76.6  

+66.25 

Data represented as mean ±S.D.     P* significant at P ≤ 0.05 compared to control group. 
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II- Biochemical studies 

 

Table (1) showed significant decreasing level of 

serum TSH (-70%). This decrease was accompanied 

with a non significant increase in both serum T4 

(+4.8) and T3 (+17.7) compared to control.  

 

Table (2) showed the low and non detected levels of 

T4 in the tissue homogenates of the four organs. On 

the other hand, there were a great variability in T3 

levels among these organs. Significant increase was 

observed in the liver and the brain homogenates 

while there was a non significant decrease in heart 

and kidney tissues in T3 concentration compared to 

control.  

These data were clarified by calculating the percent 

change in T3 levels for each organ compared to its 

control as shown in table (3). 

 

Tables (4 &5) showed the onset of all the organs 

dysfunction at the same time. Two parameters for 

each organ were tested and compared to their 

corresponding control. Tissue aminotransferases level 

in the liver indicated a significant increase in ALT (a 

specific marker for liver abnormality) by a percent 

change equal +8.3 and non significant decrease in 

AST.  

In the brain tissue, ALP and ACP were not equally 

affected. A high significant increase in ALP was 

observed with a percent change equal +54.80. On the 

other hand, there was a non significant decrease in 

ACP. 

The abnormalities in heart and kidney tissues were 

shown in table (5). The data showed a significant 

decrease in LDH level in the heart tissue by a percent 

change equal -64.10. The study tried to detect 

troponin I in heart tissue but its level was more than 

the spectrophotometer limits  >125 ng/g.tissue in 

both cases.  So serum levels of troponin I was 

detected instead, recording no change between the 

treated and the control groups.  

Finally, by observing ACE in kidney tissues, we can 

deduce the presence of a detectable kidney function 

abnormality. ACE recorded significant increasing 

levels in kidney tissues with a percent change equal 

+148.3 compared to its control.  

 

Table (6) showed some affected serum parameters 

associated with the excess of KI administration. 

Significant increasing levels were observed in  case 

of random glucose that were accompanied with 

significant decreasing levels in total antioxidant 

capacity (TOAC) in the KI injected group compared 

to control. Non significant increasing creatinine 

levels were detected in the KI injected group 

indicating the onset of kidneys' dysfunction.  

 

III- Histological examinations    

(i)-Control group 

 
Figure 2(a) showing normal histological structure of 

the thyroid gland follicles appeared with cuboidal 

lining epithelium (E) surrounding a lumen containing 

colloid (L). Normal appearance of parafollicular cells 

(C- cells) adjacent (C) (H&E x 400). 

 
Figure 2(b) showing normal thyroid follicles with 

different volumes (V) (H&E x 400).              

(ii) KI treated group. 

 
Figure 3(a) Thyroid gland reveling some follicular 

cells appeared necrotic and sloughed (S) and 

interstitial oedema (O) in between thyroid follicles in 

KI treated group (H&E x 400). 
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Figure 3(b) showing thyroid gland with sub-capsular 

focal mononuclear cell aggregations (M) associated 

with interstitial oedema (O) between thyroid follicles 

in KI treated group (H&E x 400).   

 

Figure 3(c) showing thyroid gland with sub-capsular 

hemorrhage (H) as well as interstitial oedema (O) in 

KI treated group (H&E x 400).  

 

Figure 3(d) showing thyroid gland reveling 

proliferation of interstitial C-cells (C) or 

parafollicular cells in KI treated group (H&E x 400).  

 

4-Discussion                

Our study presents the effect of excess iodine intake 

on body organs by applying the intraperitoneal 

injection of KI solution to female mice. The results 

recorded a significant decrease in serum level of TSH 

(thyroid stimulating hormone) and a non significant 

increase in serum T4 (thyroxine) and T3 (tri-

iodothyronine) hormones in the KI treated group 

compared to the control one as shown in table (1).  

These data displayed the features of a subclinical 

hyperthyroidism case (significant decrease in TSH 

with non significant increase in thyroid hormones) as 

defined by Palacios et al and Wartofsky.  They also 

reported that the iodine containing drugs are 

considered one of the main causes of the case 

existence [35, 36].  

The histological examinations showed a clear 

effectiveness of the thyrocytes due to KI injection.  

Thyroid follicles necrosis were observed besides the 

presence of oedema, hemorrhage and mononuclear 

cells infiltration as shown in figures (3a & b& c). 

Increasing the number of C-cells was also recorded 

associated to the case (figure 3(d)).  

An observed and recorded thyroid hormones (THs) 

level in tissues during thyroid dysfunction is rarely 

documented. This is actually referred to the 

complexity in (THs) synthesis, transport and 

regulation [37].  

In general control cases, T3 hormone concentration 

level in serum rapidly equilibrate with that are 

produced in the liver and kidneys and other 

peripheral tissues except the brain.  (THs) takes much 

longer time to equilibrate with brain cells due to its 

complex structure and the presence of the blood brain 

barrier [38].  

In our study, it was found that different organs 

respond to the excess KI administration with different 

reactions.  KI administration was the main cause in 

exhibiting an elevated levels of serum (THs) which in 

turn affected the hormonal balance between the 

serum and the tissues.  

The liver was the most affected organ among the 

tested organs followed by the brain. Both of them 

expressed increasing significant levels of T3 hormone 

compared to their controls. On the contrary, the heart 

and the kidneys displayed a non significant decrease 

in T3 hormone.  

These results can be discussed as follows. Many 

studies discussed the liver status in case of increased 

(THs) or in hyperthyrodism in mice [39, 40, 11]. 

These studies showed the effect of increased (THs) 

on the (THs) transporters in liver tissue. They 

reported that there was a decrease in Mct8 protein 

expression which has a great effect on T3 efflux from 

the liver cells and there was an up regulation of 

Mct10 to mediate (THs) efflux from liver cells. These 

findings may interpret the high increase in T3 level in 

liver homogenate (122%) in our study.             

We can say that the observed increase in serum (THs) 

elicited a change in the liver (THs) transporters 

expression as an adaptation mechanism against (THs) 
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increase which in turn lead to increased T3 level in 

liver tissue. 

In case of the brain tissue homogenate, our study 

recorded a significant increase in T3 level (22%).This 

increase was considered a controlled and restricted 

one as the brain cells contains mainly a high 

autoregulated protective mechanisms against T3 

increase that are responsible for maintaining the 

homeostasis of (THs) between the tissue and the 

plasma  (THs) increase. 

There is a coordinated regulation between the 

activities of DIO2 and DIO3 (type II & type III 

deiodinase) enzymes in the brain cells to avoid 

imbalance of (THs) that can cause adverse 

neurobehavioral effects.  

DIO3 is known to inactivate mainly T3 hormone to 

the metabolite T2 and also is responsible to a lower 

extent for inactivation of T4 to T3 and rT3. There are 

many factors in the brain that are responsible for 

activation of these  protective mechanisms such as its 

onset, duration, tolerance limit and termination which 

are considered an enigma due to the complexity of 

the brain structure [41, 42].  

In case of heart tissue homogenate, non significant 

decrease in T3 was observed as shown in table (2). 

These data did not mean that the heart was not 

affected by the increased serum (THs) according to 

the  information collected by [43].  They reported that 

in rodent models there was an increase in the type III 

deiodinase (DIO3) enzyme in heart tissues during 

heart disease cases [44, 45]. It was also reported that 

induction of DIO3 activation in heart failure in rats 

resulted in a local hypothyroid case [46]. Another 

reason was responsible for decreasing T3 in cardiac 

tissues which is the change of certain (THs) 

transporters expression in the heart tissue as the 

upregulation of MCT8 protein  expression and down 

regulation of that of MCT10 [47].   
So we can say that in our study, the heart tissue dealt 

with the observed increase in serum (THs) with a 

different defence mechanisms from that found in the 

liver and the brain. Also we can guess that there was 

a masked increase in the heart tissue T3. Also we can 

deduce that the heart was subjected to a gradual 

hypothyroidism. 

Little amount of data were collected about the 

kidneys and T3 levels. Our study represents a new 

data for kidneys tissue T3 level during increased 

serum (THs). The kidneys case may resemble that of 

the heart case and was subjected to a gradual 

hypothyroidism. 

Our study showed that in spite of the great variability 

in T3 level displayed among the four organs tissue 

(increasing or decreasing), there was a detectable 

abnormality in functional enzyme levels found in 

these organs. This case indicated the onset of organs 

dysfunction at the same time as shown in tables 

(4&5).  

The liver tissue homogenate showed an increasing 

significant level in ALT and non significant decrease 

in AST. These results are in accordance with 

Upadhyay et al and Luo et al [48, 49] who observed 

the serum liver functions abnormality in rodents 

during the increase in thyroid hormones or 

hyperthyroidism. 

Increasing serum alkaline phosphatase  enzyme 

(ALP) level is a pathological case indicating for 

cerebral small vessel disease (cSVD). Many studies 

denoted the relation between cSVD and  

atherosclerotic vascular  and arterial calcification of 

the brain which are involved in cerebral 

microangiopathy [50,51]. Our data showed a 

significant increase in ALP level in brain homogenate 

(54.80%) compared to control. It was also observed 

that there was no change in acid phosphatase enzyme 

(ACP) level which is considered as a lysosomal 

enzyme marker for lysosomal system dysfunction in 

case of Alzheimer’s disease [52] and plays a role in 

regulation of neuronal function by activation of 

hydrolyzing enzymes in brain homogenate [53].  

Few studies investigated the relation between serum 

lactate dehydrogenase enzyme (LDH) and thyroid 

dysfunction in humans but there are no available data 

recorded in animal heart tissue. Increasing serum 

LDH level was observed in hypothyroidism while 

decreasing ones were found in hyperthyroidism [54, 

55, 56]. These data agreed with our data as there was 

a significant decrease in LDH level in heart tissue (-

64.10 %) during thyroid dysfunction due to excess 

iodine intake. Also the non changeable serum 

troponin I can indicate that the heart cells were 

keeping their integrity [57] and so LDH level may 

appear decreasing in serum.     

Increasing levels of angiotensin converting enzyme 

(ACE) in kidney tissue and increased serum 

creatinine  are true markers for kidney dysfunction. 

ACE is one of the components of the rennin- 

angiotensin system (RAS) that is responsible for 

controlling kidney functions [58, 59]. ACE is a 

primary enzyme that converts angiotensin I to 

angiotensin II in heart and kidneys. The imbalanced  

activation in the ACE/angiotensin II axis contributes 

in renal fibrolytic process [60, 61].  Many clinical 

drugs for renal therapy includes ACE inhibitors and 

angiotensin II receptors blockers. Narayan et al and 

Kumari et al reported that (RAS) is under control of 

(THs) so accordingly thyroid gland dysfunction can 

affect ACE concentration [62, 63]. 

Our data are in accordance with these previous data 

as there was a significant increase in ACE level in 

kidney tissue (148.3%).  

We can deduce that there are many common features 

between our data and the complications observed in 

hyperthyroidism or in the increased thyroid hormones 

cases. This can be also assured by the results obtained 

https://www.researchgate.net/profile/Geeta_Upadhyay
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during determining the serum glucose and TOAC 

levels.  

Hyperthyrodism is almost associated with an increase 

in oxidative stress due to the higher rate of 

metabolism caused by the increased T3 level. Also an 

increasing of glucose level in serum due to 

hyperthyrodism is responsible for subjection of the 

body to more free radicals.  

 These results were observed in our study as there 

was a significant decrease in serum TOAC as shown 

in table (6).The data are in accordance with Messarah 

et al and Sarker et al [64, 2] who denoted the 

decreased TOAC in serum of hyperthyroid rats and 

observing the relation between serum glucose level 

and TOAC level in iodine excess case in rats.   

5-Conclusion 
-Common aspects were observed between our data 

and subclinical hyperthyroid case. Accordingly, our 

study can represent the features of the transitional 

stage from the normal thyroid stage to the iodine 

induced hyperthyroidism (IIH) disease.  

-Our study also recorded the tissues level of T3 and 

some associated enzymatic disorders in the different 

organs clarifying the status of each organ during the   

existence of a subclinical IIH case. 
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