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Abstract 

Background:  Function of thyroid gland  is regulated by the axis hypothalamic- pituitary- 

thyroid   through these  hormones:   Thyrotrophin  releasing hormone(TRH), thyroid  stimulating 

hormone (TSH),  tetraiodothyronine hormone(T4) and triiodothyronine hormone(T3). Thyroid 

disorders(hyperthyroidism or hypothyroidism) are common around the world and are common 

diseases in Iraq. Thyroid disorders are states that initially affect on amount of hormones that 

produced by the thyroid,   and affects on all physiological systems  including   central nervous 

system , cardiovascular system,   blood, and others. Afamin(AFM) is an 87 Kilodalton (kDa) 

glycoprotein that shares 55% of the amino acid sequence of albumin and contains 15% of 

carbohydrates. Vimentin (VIM) is a protein among 70 types of intermediate filaments, including 

Vimentin, Keratin, Desmin  and Lamin. Vimentin is a cytoskeleton is an intermediate filament 

protein that makes up the nucleus and muscle cells. 

Aimes of study:  We aimed to evaluate levels of Afamin, Vimentin   and number of biochemical 

variables( TRH,TSH,T3 and T4) with Body mass index(BMI) in females patients with thyroid 

disorders . 

Methods: The study groups include 30 women with hyperthyroidism, 30 women with 

hypothyroidism  and a control group of 30 healthy women with ages between(18-45) years, 

From September 2023 until March 2024. Protein   assays include  Afamin, Vimentin levels and 

number of biochemical variables( TRH,TSH,T3 and T4) in  females patients with thyroid 

disorders . 

Results: The results of current study showed  a significant increase at(P≤  0.05) in AFM(227.67 

±  32.31) ,  VIM(40.00  ± 4.39) levels with TRH(225.04±    57.08), TSH(11.71    ± 2.77) and 

BMI(29.70  ±  2.86) in patients with hypothyroidism  group compared to (hyperthyroidism and 

healthy) groups.   Levels of  T3(0.76    ± 0.14) and T4(3.33   ± 0.79) showed a significant  

decrease at(P≤0.05) in  hypothyroidism group compared to   hyperthyroidism and healthy  

groups, While TSH(0.25 ± 0.08) levels showed a significant decrease at(P≤ 0.05) in 

hyperthyroidism group compared to hypothyroidism group and healthy group. Concentrations of 

T4(13.42 ±   1.36) with T3(2.16 ± 0.42) showed a significant increase at(P≤ 0.05) in 

hyperthyroidism group compared to hypothyroidism and healthy groups. 

Conclusions: We conclude from  results  of current study that high levels of AFM and VIM  

are associated with high levels of TRH,TSH  and  BMI  in hypothyroidism group .  Serum  levels 

of AFM and VIM   may be a new biomarkers for detecting and monitoring thyroid disorders, and  

may be an important useful clinical tools for detecting and monitoring thyroid disturbances.   
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Introduction 

    Thyroid hormones T4 and T3 have a 

metabolic effect on many tissues and 

systems in the organism, so in the event 

of a deficiency or excess of these two 

hormones, it will lead to the occurrence 

of some disorders(1). Thyroid hormones 

are necessary for development, normal 

growth  and metabolic processes, and 

an imbalance of its hormones leads to 

either hyperthyroidism or 

hypothyroidism(2). Hypothyroidism 

state is a disease caused by low 

secretion of thyroid hormones. 

Hypothyroidism leads to low heart rate, 

fatigue, facial puffiness, weight gain, 

dry skin, and neck swelling(3,4). It is 

believed that women with 

hypothyroidism are more susceptible to 

changes in thyroid function than 

men(5,6). Hyperthyroidism is a disease 

caused by excessive secretion of 

thyroid hormone, which accelerates 

metabolism(3,4). Afamin(AFM) is a 

glycoprotein was discovered  as  a  

fourth member of human albumin 

family gene that includes albumin, 

vitamin D binding protein and alpha- 

fetoprotein(7). Afamin is a vitamin E- 

binding protein,   most of it  is produced 

from liver  and then released into the 

circulatory system, it is a new 

metabolic marker for gestational 

diabetes mellitus (GDM), metabolic  

syndrome (MetS) and cancer(8). 

Vimentin (VIM) is a protein among 70 

types of intermediate filaments, 

including Vimentin, Keratin, Desmin, 

and Lamin(9).  Vimentin is built in a 

highly dynamic manner as networks 

specific to the cell type in the 

cytoplasm(10). Vimentin is associated 

with a number of cancers, including 

papillary thyroid carcinoma(11). 

Aimes of study:  We aimed to evaluate 

levels of Afamin, Vimentin and number 

of biochemical variables(TRH,TSH,T3 

and T4) with Body mass index(BMI) in 

females patients with thyroid disorders . 

Materials and Methods 

Samples:  

Study samples consist of 30  women with 

hyperthyroidism, and 30 women with 

hypothyroidism, compared with 30 healthy 

women control group, all samples collection  

patients from hospital,  out clinic and 

laboratories in Samarra city. 

Equipments  and  tools used: Enzyme linked 

immunosorbent assay(ELISA), Human 

reader(HS),  Centrifuge, Incubator, Deep 

freezer, Gel tubes, Test tubes, Plain tubes, 

Eppendrof tubes,   Pipette tips, Micropipette, 

and Disposable syringes.   

Blood collection: 

Samples was collected from the vein and   

left at room temperature for 15 minutes.   

then centrifuged at 5000 rpm for 10 minutes. 

Serum blood put in test tubes. 
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Hormonal analysis: 

Concentrations of AFM,VIM and thyroid 

hormones(T3 andT4), TSH and TRH   

measured by enzyme linked immune sorbent 

assay(ELIZA) by procedures  in kits 

catalogs. 

ELIZA kit: Abbexa LTD, UK for VIM,AFM 

and TRH and Monobind Inc- USA for 

others.  

Statistical analysis: 

 All values of parameters expressed as 

mean± S.D.   Data analyzed using Statistical 

Analysis System(SAS) software 9.4M8 

version.              

Results of study: 

The results of current study  in table(1)  

showed  a significant increase at(P≤  0.05) 

Parameters Control group Hypothyroidism 

patients 

Hyperthyroidism 

patients 

TRH   19.54 ±    6.82 

b 

225.04±   57.08 

a 

12.81 ±   4.10 

b  

 

TSH  3.57 ± 1.29 

b  

 

11.71   ± 2.77 

a 

0.25 ± 0.08 

c 

T4  6.52 ± 1.53      

b 

3.33  ± 0.79 

 

c 

13.42 ±  1.36 

a  

 

T3 1.90   ± 0.26 

b 

0.76   ± 0.14 

c 

2.16 ± 0.42  

a 

AFM    

24.76 ± 6.89  

 c 

  

227.67 ±  32.31  

a 

89.86 ±  17.38 

b 

 

VIM 21.50  ± 5.43 

b 

40.00  ± 4.39 

 

a 

21.00 ± 5.91 

b 

BMI 20.17 ± 3.14     

b 

29.70  ±  2.86 

 

a 

20. 02± 1.61 

b 
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in AFM(227.67 ±  32.31) ,  VIM(40.00  ± 

4.39) levels with TRH(225.04±   57.08), 

TSH(11.71   ±2.77) and BMI(29.70  ±  2.86) 

in patients with hypothyroidism  group 

compared to (hyperthyroidism and healthy) 

groups.   Levels of  T3(0.76  ±  0.14) and 

T4(3.33 ±  0.79) showed a significant  

decrease at(P≤0.05) in  hypothyroidism 

group compared to   hyperthyroidism and 

healthy  groups, While TSH(0.25 ± 0.08) 

levels showed a significant decrease at(P≤ 

0.05) in hyperthyroidism group compared to 

hypothyroidism group and healthy group. 

Concentrations of T4(13.42 ±  1.36) with 

T3(2.16 ± 0.42) showed a significant 

increase at(P≤ 0.05) in hyperthyroidism 

group compared to hypothyroidism and 

healthy groups.                               

Table(1): Hormonal parameters between studied groups.  

* All values of parameters expressed as mean± S.D.       

*Different letter refer to significant differences. 

Discussion: Regulating activity of  thyroid 

gland and the secretion of its hormones 

depends on the negative feedback 

mechanism, which includes the pituitary 

gland, which secretes TSH  hormone, and 

the main hormone from the hypothalamus, 

Thyrotrophin releasing hormone (TRH)(12).   

Results of our current study are showed an 

increase in concentration for TRH in    

hypothyroidism  group with high TSH, 

while in  hyperthyroidism group, we 

observed a decrease in levels of both 

hormones(TRH and TSH). This may be due 

to the fact that when it is released from the 

neurons of paraventricular  nucleus(PVN)  

of   hypothalamus to portal blood,  and 

stimulates  synthesis and release of  TSH 

hormone, which reaches  thyroid gland and 

stimulates to  synthesis and release of 

thyroid hormones into  bloodstream. It is 

known that  metabolic rate, energy balance, 

and thermogenesis are under the control of   

TRH, considering as a neurohormone(13). 

TSH is the most important chemical marker 

in thyroid disorders, as a low level of it is 

due to hyperthyroidism, while a high level 

of it is hallmark of hypothyroidism(14). 

Pituitary gland secretes  TSH  as a result of 

the negative feedback mechanism. High 

concentrations of  Free T4 (FT4) hormone 

and Free T3(FT3) hormone  negatively 

affect on  anterior pituitary gland,  which 

reduces secretion of TSH, due to the 

abnormally  high production and secretion 

of thyroid hormones(15).   In our study 

Decreased levels of T3 and T4 in 

hypothyroidism patients,   lack of 

production of thyroid hormones may be due 

to the inhibition of   thyroid peroxidase 

enzyme and a decrease in the concentration 

of iodine in the thyroid. Low concentrations 

of T3 and T4 stimulate   TSH secretion from  

pituitary gland through a negative feedback 

mechanism, and when this cause is removed, 

the hormones will return to their normal 

level(16). It is known that the secretion of 

thyroid hormones happen through negative 

feedback mechanism,  when  concentration 
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of T4 and T3 hormones decreases, the 

concentration of TSH increases, as in  state 

of hypothyroidism,  and when   

concentration of T4 and T3 hormones 

increases,  concentration of TSH decreases, 

as in  state of hyperthyroidism(17). Another  

reason for the disturbance in levels of T4 

and T3 hormones in females may be due to 

disturbances in the sex hormones, such as a 

decrease in estrogen, which stimulates the 

production of TBG(Thyroxin binding 

globulin),  or due to diseases that may affect 

the thyroid, causing it to lose its 

effectiveness, and as a result of the 

deficiency in thyroid hormones, TRH 

hormone is secreted  from the 

hypothalamus, in turn, stimulates increased 

secretion of TSH  from  thyrotrophes cells in   

pituitary gland, and this explain  elevated 

TSH in our study compared to T4 and T3 in 

state  of  hypothyroidism, and  opposite  of  

this  is true  for  hyperthyroidism(18). The 

low levels of afamin in our study with a 

group of hyperthyroidism patients may be 

due to a weakness in liver synthesis, as a 

liver is main source of   circulating afamin 

in the blood(19). Excessive accumulation of  

hepatic lipid is connected with non- 

alcoholic fatty liver disease,   Hepatitis, 

insulin resistance and increase risk of 

development diabetes mellitus type 2(20).    

In our  study  showed high BMI levels in     

hypothyroidism group  may be due to the 

fact that hypothyroidism is associated with a 

lower metabolic rate and decreased  

thermogenesis. It also appears to be 

associated with a higher body mass index 

and a higher prevalence of obesity, with 

some clinical evidence indicating that even 

disorders Mild hypothyroidism in 

subclinical hypothyroidism is associated 

with marked changes in body weight and 

indicates a risk factor for overweight and 

obesity(21), While in the group of 

hyperthyroidism ,  lower body mass index 

levels were observed, as it is known that 

hyperthyroidism is associated with weight 

loss(22).   Afamin can serve as a sign of an 

increase hepatic lipid content, that closely 

related to development of metabolic 

diseases(23,24). Afamin reflects  to  some 

extent functional ability of the liver 

(reserve),  as the liver plays an essential role 

in  pathophysiology of glucose metabolism, 

and hepatic glucose production, hepatic 

glucose is almost exclusive source of 

circulating glucose in fasting state(25). 

Afamin  serve as an excellent clinical sign 

for metabolic diseases in general population, 

and plasma concentrations of afamin are 

strongly connected  with prevalence and 

progression metabolic syndrome(26). 

Our current study showed that the levels of 

AFM and BMI are elevated in 

hypothyroidism group  and in a study it was 

shown that overexpression of afamin   led to 

an increase in body weight,  concentrations 

of  cholesterol, triglycerides  and glucose in 

blood(26), It was reported that metabolic 

syndrome and BMI are directly related to       

afamin levels in serum(8,27), It was concluded 

through the results of a study that afamin 

may play a role in the development of early 

abnormal levels of carbohydrates, lipids, and 

oxidative stress in obese patients(28). which 

indicates afamin role  in glucose metabolism 

and systemic energy. Our study showed that 

levels  of vimentin and body mass index 

increased in hypothyroidism  group. A study 
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showed that VIM deficiency prevent obesity 

and insulin resistance in mice fed a high- fat 

diet and suggest VIM is a central mediator 

connect between obesity and diabetes 

mellitus type 2(29). Vimentin is only 

intermediate filament protein expressed in 

adipocytes, and as a result, it has been 

suggested vimentin play role in 

lipogenesis(30). It is important for 

mobilization of cholesterol from lipid 

droplets in  cytoplasm to mitochondria. In 

order to form steroids and to maintain the 

balance of lipid droplets in general,  results 

of a study showed that vimentin participates 

in movement of cholesterol from its storage 

in lipid droplets for steroidogenesis(31). 

Vimentin   shows  that it reacts  with 

hormone sensitive lipase in a hormone- 

dependent manner and facilitate lipolysis(32).  

A study has found that extracellular 

vimentin increases energy absorption and 

storage as Triglyceride (TG), Extracellular 

vimentin causes an anabolic effect in 

adipocytes,  adipose tissue acts as an 

endocrine organ that regulate energy 

balance(33). It was concluded through a study 

that Vimentin is required for the normal 

distribution of lipid in the body(34). Vimentin 

has also been shown to be an interacting 

partner of stimulating β3-adrenergic 

receptors, which is important for activating 

extracellular signal-regulated kinase (ERK) 

and stimulating lipolysis(35).     

Conclusion:  We conclude from  results  of 

current study that high levels of AFM and 

VIM  are associated with high levels of 

TRH,TSH  and  BMI  in hypothyroidism 

group.  Serum  levels of AFM and VIM   

may be a new biomarkers for detecting and 

monitoring thyroid disorders, and  may be 

an important useful clinical tools for 

detecting and monitoring thyroid 

disturbances.    
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