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Abstract

Introduction: The last decades it has been revealed a unique correlation 
between pathological thyroid function and sex offenders’ anti-social behavior. In 
this research, we investigate the impact of Thyroid Releasing Hormone-TRH, 
Thyroid Stimulating Hormone-TSH and Triidothironine-T3 system on sexual 
offenders thyroid function through mathematic modeling (Chaos Theory).

Methods: Modeling TRH-TSH-T3 a set of three first order differential 
equations have been developed and studied in respective three dimensional 
phase-space (3-DS). By analyzing the resulting dynamic system, stable and 
unstable attitudes may be revealed and anticipated.

Results: Linearization technique applied on 3-DS gave way to basic 
elementary equilibrium points. In three (3-DS) phase portrait analysis the 
equilibrium points include attractors, saddles and repellors.

Conclusion: Attractors indicate a stable equilibrium point which 
corresponds to the most stable thyroid function which in turn produces a 
physiological sex-linked Behavioral Pattern (BP), while the saddles represent 
a occasional unstable behavioral pattern. That is to say, a potential sex-
linked antisocial attitude under certain circumstances and finally the repellors 
correspond to an unstable dynamic system of a totally pathological sex-linked 
anti-social behavior. Among other mechanisms, chaotic phenomena seem to 
regulate in a particular way the biochemical pathway of TRH-TSH-T3, resulting 
in thyroid malfunction which may trigger sex-offenders attitude. These findings 
may contribute significantly to the continuous efforts made to anticipate, prevent 
and possibly cure sex-offenders behavior.

Keywords: Central nervous system; Chaos theory; Sex-offender; Thyroid 
function; Neurotransmitter; Behavioral patterns; T3; T4; TRH; TSH

relationships and social infrastructure. Lately, research has revealed 
that TRH, TSH and T3 Loop algorithm plays a predominant role in 
the creation of human personality and behavior [2].

Thyrotropin-Releasing-Hormone (TRH) is a releasing hormone 
produced by hypothalamus in medial neurons of the Para ventricular 
nucleus [3]. Following secretion, TRH passes the median eminence 
to the anterior pituitary gland via the hypophyseal portal system and 
finally stimulates the release of Thyroid Stimulating Hormone (TSH) 
from thyrotropes cells. Of note, TRH also may detected in other areas 
of human body such as gastrointestinal tract and pancreatic islets and 
posses anti-depressant and anti-suicidal properties [4]. In addition, 
aging-reversing properties have been attributed to TRH due to its 
total effect on metabolic and hormonal functions [5]. Overall, it seems 
that TRH exerts its powerful effect on metabolism through secretion 
of TSH in pituitary gland, which in turn, stimulates the production 
of T3 in thyroid gland that appears to be the key regulating factor 
of all oxidative biochemical reactions throughout human organism 
and a fundamental element in human behavioral phenotype. TRH 
secretion is mainly regulated by TSH and T3 feedback algorithm.

TSH is produced in a pulsatile manner by the anterior pituitary 
gland following circadian and ultradian rhythms. The target is the 

Introduction 
Central Nervous System (CNS) is considered to be the main 

headquarters of all mental and bodily functions. The main distinct 
characteristics of personality comprises Thinking, Emotions 
and Behavior. The nature of input stimuli signals are mainly 
electromagnetic (vision), auditory (hearing) and piezo-bio-electric 
in case of senses and somato-sensory pathways. Vision signals are 
analyzed and stored mainly in occipital lobe-primary visual cortex 
V1 area. Sound signals are processed and stored in specific cells in 
temporal lobe (auditory cortex, Bodmann areas 41,42 and possibly 
22) and finally the rest of input signals are analyzed and processed 
via Thalamus and stored in sensory and somatosensory cortex. All 
the previous neuronal areas may communicate to one another and 
modulate the final outcome in the brain, that is to say, the creation of 
emotions (positive or negative +,-), thinking power (active or inert) 
and eventually-through the action of various biochemical factors-
the inner and outer behavioral and cognitive pattern of human 
personality [1].

Human personality is characterized mainly by two intrinsic 
pathways, that is to say the social and anti-social pathway. The second 
one has received extensive research due to its great impact on human 
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thyroid gland, so as to secrete the respective thyroids hormones T4 
and T3. T4 has only a minor effect on metabolism whereas T3 is the 
main stimulating metabolic factor [6]. Only 20% of T4 is converted to 
T3 in Thyroid while the rest 80% conversion takes place in liver. T3 
and T4 create a negative feedback loop with TSH regulating at a great 
extent human metabolism.

T3 and T4 are the cornerstone of metabolic homeostasis 
and frequently are associated with mood, mental and behavior 
disturbances. Last decades thyroid abnormalities have been connected 
with sexual offenders attitudes [7]. 

The aforementioned biochemical factors follow no-linear 
secretion patterns based on circadian rhythms whereas the Serotonin-
enriched suprachiasmatic nucleus operates as the main regulators 
of this process [8,9]. No-linearity of CNS neurotransmitters 
secretion has received extensive scientific research worldwide. 
High performance liquid chromatography is commonly used to 
determine neurotransmitters concentrations in CNS [10]. While 
drosophila melanogaster appears to be a reliable genetic model to 
study neurotransmitter transporters [11]. Additionally, mathematical 
models have been developed to elucidate neurotransmitters loops in 
CNS and peripheral organ targets [12,13]. Yet, the interaction among 
neurotransmitters and hormones remain to a significant extent a 
virgin scientific area to explore. Nowadays, Dynamical System Theory 
(i.e. Chaos Theory) has emerged as an extraordinary bioengineering 
“tool”, which has found application in a great variety of disciplines, 
including chemistry, physics, biology, medicine and bioengineering, 
revealing very often the underlying chaotic, non-linear behavior of 
the observed systems [14-16].

In the present study, the TRH, TSH and T3 are combined 
appropriately so as to form a 3 Dimensional Dynamic System (3-DS) 
[17], with a view to explore in phase-space domain, possible hidden 
information derived by mutual interactions among them, and to 
elucidate sex-offenders unpredictable behavior. 

Methods
Based on up to date research, amongst the most neurotransmitters 

and hormones a negative or/and a positive feed back system exists 
and mostly regulates the final biochemical secretion [18-21]. Thus, 

we may hypothesize that the TRH-TSH-T3 are related to one another 
in a particular loop way. Moreover we adopt the next symbolization: 
TRH=X1, TSH=X2, T3=X3. We stipulate that the following axiom is 
valid: Secretion of biochemical factors X1,X2 and X3 through time 
(T) follows exponential law and may be affected either positively(+) 
or/and negatively (-) by the concentrations of the rest of the them. 
Thus, a positive or a negative feedback exists among X1,X2 and X3.

In more general expression the system 3-DS(X1=X, X2=Y, X3=Z) 
could be written as:

( , , )

( , , )

( , , )

X

Y

Z

DX F X Y Z
DT
DY F X Y Z
DT
DZ F X Y Z
DT

=

=

=
                                                                 (1)

where the first part of the equations represent the first Derivatives 
with respect to time of X,Y,Z and the second part contains non linear 
Functions (FX ,Y,Z) of X,Y,Z .

On the basis of local linearization technique applied closely to an 
equilibrium point, the 3-DS can be converted to :

11 12 13 1

21 22 23 2

31 32 33 3

DX a X a Y a Z b
DT
DY a X a Y a Z b
DT
DZ a X a Y a Z b
DT

= + + +

= + + +

= + + +                                                                  (2)

where Ra ji ∈≠= 03,2,1,  stand for either the positive or negative 
quantification feedback; Rbi ∈≠= 03,2,1  correspond to the steady state.

Thus, the 3-DS becomes:
D X A X B
DT

→
→

= ⋅ +                                                      (3)

With A (3X3) and B(3X1) being the respective arrays of (2).

It is well known that the solutions of (3), exhibit the same stability, 
instability or asymptotic stability performance like the respective 
homogeneous system behavior in zero solution: 

D X A X
DT

→
→

=     (4)

Subsequently, in order to study the homogenous system (4) 
around the zero solution, it is sufficient to explore the array A for a great 
variety of ai,j values and determine which of the situations below exist: 
a) Situation One, here all the eigenvalues (L=(Real)+(Imaginary)·i, 
where i2 = -1) of A have negative Real part thus, the zero solution is 
asymptotically stable; b) Situation Two, if at least one eigenvalue has 
positive Real part then zero solution is unstable; c) Situation Three, if 
for all eigenvalues with Real part <=0 and for every eigenvalue with 
Real part=0, the dimension of the corresponding subspace is equal 
to the multiplicity of eigenvalues, then the zero solution is stable. In 
any other case, the zero solution is unstable. Having identified one of 
the previous situations, phase-space is easily obtained for the most 
frequently met equilibrium points. In detail the phase-space of (4) 
can be found by following the next steps: i) Step One, assumption 
for exponential solution TLeCX ⋅

→

⋅=  where C(3X1) array, L-Real 
or Complex eigenvalue; ii) Step Two, finding the eigenvalues L1,2,3; 
iii) Step Three, establishment of the analytical solutions X(T), Y(T) 

Figure 1: Illustrates in part and 2 the space function graph. In X-axis the 
direction of the arrows towards YZ-plane shows conversion of X-solution to 
zero point; in YZ-plane the arrow around zero point or towards it , shows 
asymptotic conversion of Y,Z-solution.
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and Z(T); iv) Step Four, finding the space function F(X,Y,Z)=0 via 
elimination of T; v) Step Five, making the phase portrait in 3-D .

Results
The array A consists of nine ai,j-parameters of positive or negative 

sign. The positive sign corresponds to a positive feedback, which 
means that the derivative of X,Y or Z increases under the contribution 
of ai,j. By contrast, the negative ai,j-parameters cause the opposite 
result, that is to say a decrease in the respective derivative. Since every 
ai,j may have two different signs it is easily deduced that 2^9 different 
combinations could be formed for the 3-DS system.

From this wide spectrum of ai,j-values we focus on those that are 
related to the most frequently met elementary equilibrium points 
in a 3X3 first order homogenous 3-DS. On this basis, the following 
cases can be distinguished: a) Case One, the first eigen value (L1) 
is a negative real number, while the second (L2) and the third (L3) 
are complex conjugate numbers with negative real parts. In phase 
space graph an attractor is formed (Figure 1-part-1) b) Case Two, 
L1,2,3 are negative real numbers and they also give an attractor (Figure 
1-part-2) c) Case Three, L1 is a real positive number whereas L2,3 are 
conjugate complex numbers with negative real parts. Their space 
function graph results in a saddle-1 (Figure 2-part-1) d) Case Four, 
L1 is a real positive number with L2,3 being negative real numbers and 
like the previous Case, a saddle-1 is formed in phase portrait (Figure 

2-part-2) e) Case Five, L1 is a real negative number while L2,3 are 
complex conjugate numbers with positive real parts, while in phase 
space a saddle-2 is formed (Figure 3-part-1) f) Case Six, L1 is a real 
negative number and L2,3 are positive real numbers. A saddle-2 is also 
illustrated in phase portrait (Figure 3-part-2) g) Case Seven, L1 is a 
positive real number and L2,3 are complex conjugate numbers with 
positive real parts and in phase space a repellor is illustrated (Figure 
4-part-1) h) Case Eight, L1,2,3 are positive real numbers and a repellor 
is formed in phase portrait (Figure 4-part-2). An example of Case 
Four follows:

[ ]1,2,1; 1, 1,2;1,1, 1 0 ( ) ( 4.1) ( 0.38) ( 1) 0A A L I L L L Lϕ= − − − ⇒ − ⋅ = ⇔ = + ⋅ + ⋅ − =

Thus, the eigen values are L1=1, L2=-4.1, L3=-0.38 and the 
analytical solution becomes:

3,2,1, =⋅= ⋅
→

ieCX TL
i

i  and )13( xCi  array of constant parameters is 
determined by the initial conditions.

Discussion
CNS is the most crucial processor unit of human body. Group of 

Neurons create particular subunits, which modulate every function 
of human body and behavior. Human Behavior is nothing more 
than the reflection of a numerous interwoven biochemical pathways 
that outstanding passengers follow, the neurotransmitters. The 
neurotransmitter Noradrenalin (NE) mostly regulates the TRH 
release in Hypothalamus. Consequently, TRH acts upon TSH, and 
finally thyroid hormones T3 and T4 are released into circulation. 
TRH, TSH and T3 cooperate within a matrix of negative or positive 
feedback pathways, producing specific BP of an individual, either 
physiological or pathological. The current study is based on the afore-
mentioned assumption and has analyzed the derived 3-DS behavioral 
dynamic systems. Mathematical results have taken the form of an 
attractor, a saddle or a repellor. 

An attractor represents a stable solution to the system. Thus, as 
time passes the X,Y and Z parameters (TRH, TSH, T3 respectively), 
converge simultaneously to the zero solution. But what does this mean 
for human behavior? From the medical point of view an attractor 
corresponds to a steady combination of biochemical factors X,Y and 
Z which promotes the expression of a healthy-stable BP. In other 
words, the individual exhibits an organized personality, with rational 
motivation and goals, stable emotional operation and eventually a 

Figure 2: Illustrates in part 1 and 2 the space function graph. In X-axis the 
direction of the arrows outwards from YZ-plane shows diversion of X-solution 
to zero point; in YZ-plane the arrow around zero point or towards it , shows 
asymptotic conversion of Y,Z-solution.

Figure 3: Illustrates in part 1 and 2 the space function graph. In X-axis the 
direction of the arrows towards YZ-plane shows conversion of X-solution 
to zero point; in YZ-plane the arrow around and away from zero point or 
outwards from it, shows diversion of Y,Z-solution.

Figure 4: Illustrates in part 1 and 2 the space function graph. In X-axis the 
direction of the arrows outwards from YZ-plane shows diversion of X-solution 
to zero point; in YZ-plane the arrow around and away from zero point or 
outwards from it, shows diversion of Y,Z-solution.
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viable socialized behavior. 

Either saddle-1 or saddle-2 declares that the solution is unstable, 
so as time goes to “infinity” at least one of X,Y or Z diverges from 
the zero solution. In other words, one of the factors X,Y or Z 
modifies either its expression or function uncontrollably, while the 
positive or negative feedback seems to be insufficient to balance the 
situation. Henceforth, a defective BP is developed due to T3 hormone 
malfunction. In other words, if the X=TRH diverges, over expressed, 
then situations such as sexual hyperactivity, Mania and sexual-linked 
crimes may be developed in the short or long run. Obviously, early 
medical consultation would be helpful in this situation, in order to 
prevent the deterioration of individual’s antisocial sexual behavior.

A repelor appears when all factors X, Y and Z diverge from zero 
solution. Thus the TRH, TSH and T3 are over or under-expressed 
rapidly, without mutual interaction among them and finally, a 
totally disorganized BP takes place. In this case, a sexual pathological 
personality prevails and medical intervention is absolutely necessary. 
Undoubtedly, the repellor’s situation is by far the worse behavior of 
the system, while the saddle’s situation represents malfunction of the 
system. 

Meditating upon the current evidence the following should 
be highlighted: a) an attractor says that if X,Y and Z are combined 
appropriately via an active endogenous feedback system, then a 
stable BP will be derived, b) a saddle denotes that a flaw BP can be 
derived if insufficient communication among X,Y and Z prevails; in 
this case, malfunction of the Behavior may appear, c) a repellor says 
that when no effective feedback exists among X,Y and Z then a totally 
disorganized BP is produced and the sexual offender commits crime.

Currently, it has been hypothesized and partly verified that the 
CNS biochemical factors communicate one another via negative 
or positive feedback pathways in such a way that may affect 
predominantly the personality of an individual. Moreover, in this 
study the results of 3-DS support this hypothesis and have revealed 
that minor changes of one factor TRH, TSH or T3 may produce a 
cascade biochemical derailment of another factor’s pathway. Leading 
an individual to exhibit either a mild sexual disorder or even a serious 
sex-offender behavior. 

Sexual-offenders very often suffer from thyroid abnormalities 
and especially into the category of violent offenders the proportion 
is greater [7]. Thyroid disorders may be associated with psychotic 
episodes, delusions, mania and suicidal thoughts, as well. In most 
cases, these disorders remain undiagnosed until the person commits 
a sex-linked crime. Thus, it is essential to have an early test that could 
screen those individuals at threat and protect both social environment 
and the individual himself.

In conclusion, the present study reveals that TRH, TSH and 
T3 network behaves like an interwoven, complicated mutually 
interactive system which may be approximated by Dynamic 
System Theory. Among other mechanisms, Chaos Theory seems 
to be implicated in the formation of personality of sex-offenders. 
Yet, experimental research is needed towards this direction, so 
as to establish the biochemical details (i.e.neurotransmitters and 
hormones concentrations values, feedback impact) that regulate the 
TRH-TSH-T3 loop operation. Following this scientific pathway we 

may be able in the near future to decode effectively the sex-offenders’ 
Behavior under Chaotic perspective, as well. Thus, this new scientific 
tool may enable us to predict and intervene pharmaceutical at an 
early stage(i.e. TRH,TSH T3, TRH/TSH,TSH/T3,TRH/T3 blood test) 
providing an effective therapy and a safer social life for all.

Acknowledgement
The authors would like to express their gratitude to IERION 

Corporation (www.ierion.com), a global idea enabler which sponsors 
research and invests in innovative ideas across a broad spectrum of 
industries including high technology, healthcare, and green energy. 
This research reveals a different perspective of Human Physiological 
and Pathological Behavior, which may be a new scientific tool against 
Psychiatric Disorders. Mr. Domenikos is the Chairman and CEO of 
IERION and a Harvard University Fellow.

References
1. Hass BW, Miller JD. Bordeline Personality traits and brain activity during 

emotional perspective taking. Personal Disord. 2015; 6: 315-320.

2. Michael Bauer, Peter C. Whybow. Hormones, Brain and Behavior. Academic 
Press.2002; 2: 239-264.

3. Taylor T, Wondisford FE, Blaine T, Weintraub BD. The paraventricular 
nucleus of the hypothalamus has a major role in thyroid hormone feedback 
regulation of thyrotropin synthesis and secretion. Endocrinology. 1990; 126: 
317-324. 

4. Marangell LB, George MS, Callahan AM, Ketter TA, Pazzaglia PJ, L’Herrou 
TA, et al. Effects of intrathecal thyrotropin releasing hormone in refractory 
depressed patients. Arch Gen Psychiatry.1997; 54: 214-222. 

5. Pierpaoli W. Aging reversing properties of thyrotropin releasing hormone. 
Curr Aging Sci. 2013; 6: 92-98.

6. Samuels MH, Veldhuis JD, Henry P, Ridgway EC. Pathophysiology of 
pulsatile and co-pulsatile release of thyroid stimulating hormone, luteinizing 
hormone, follicle stimulating hormone, and alpha subunit. The Journal of 
Clinical Endocrinology and Metabolism.1990; 71: 425-432.

7. Langevin R, Langevin M, Cumoe S, Bain J. The prévalence of thyroid 
disorders among sexual and violent offenders and their co-occurrence with 
physiological symptoms. Int J Prison. 2009; 5: 25-38.

8. Castaneda TR, de Prado BM, Prieto D, Mora F. Circadian rhythms of 
Dopamine, glutamate and GABA in the striatum and nucleus accumbens of 
the awake rat: modulation by light. J Pineal Res. 2004; 36: 177-185. 

9. Morin LP. Serotonin and the regulation of mammalian circadian rhythmicity. 
Ann Med. 1999; 31: 12-33.

10. Shao XM, Feldman JL. Efficient measurement of endogenous 
neurotransmitters in small localized regions of central nervous system in vitro 
with HPLC. J Neurosci Methods. 2007; 160: 256-263.

11. Ciara A Martin, David E Krantz. Drosofila melanogaster as a genetic model 
system to study neurotransmitter transporters. Neurochem Int. 2014; 73: 71-
88.

12. Janet A Best, Nijhout HF, Reed MC. Homeostatic mechanisms in Dopamine 
synthesis and release: A mathematical model. Theoretical Biology and 
Medical Modelling. 2009; 6: 21.

13. Best JA, Nijhout HF, Reed MC. Serotonin synthesis release and reuptake in 
terminals: a mathematical model. Theoretical Biology and Medical Modelling. 
2010; 7: 34.

14. Borisuk MT, Tyson JJ. Bifurcation analysis of a model of mitotic control in frog 
eggs. J Theor Biol. 1998; 195: 69-85.  

15. Tyson JJ, Chen K, Novan B. Network dynamics and cell physiology. Nat Rev 
Mol Cell Biol. 2001; 2: 908-916.

16. Qu Z, Weiss JN, MacLellan WR. Coordination of cell growth and cell division: 

http://www.ierion.com
https://www.ncbi.nlm.nih.gov/pubmed/26168407
https://www.ncbi.nlm.nih.gov/pubmed/26168407
https://www.sciencedirect.com/science/article/pii/B9780125321044500238
https://www.sciencedirect.com/science/article/pii/B9780125321044500238
https://www.ncbi.nlm.nih.gov/pubmed/2104587
https://www.ncbi.nlm.nih.gov/pubmed/2104587
https://www.ncbi.nlm.nih.gov/pubmed/2104587
https://www.ncbi.nlm.nih.gov/pubmed/2104587
https://www.ncbi.nlm.nih.gov/pubmed/9075462
https://www.ncbi.nlm.nih.gov/pubmed/9075462
https://www.ncbi.nlm.nih.gov/pubmed/9075462
https://www.ncbi.nlm.nih.gov/pubmed/23895526
https://www.ncbi.nlm.nih.gov/pubmed/23895526
https://www.ncbi.nlm.nih.gov/pubmed/1696277
https://www.ncbi.nlm.nih.gov/pubmed/1696277
https://www.ncbi.nlm.nih.gov/pubmed/1696277
https://www.ncbi.nlm.nih.gov/pubmed/1696277
https://www.ncbi.nlm.nih.gov/pubmed/25758927
https://www.ncbi.nlm.nih.gov/pubmed/25758927
https://www.ncbi.nlm.nih.gov/pubmed/25758927
https://www.ncbi.nlm.nih.gov/pubmed/15009508
https://www.ncbi.nlm.nih.gov/pubmed/15009508
https://www.ncbi.nlm.nih.gov/pubmed/15009508
https://www.ncbi.nlm.nih.gov/pubmed/10219711
https://www.ncbi.nlm.nih.gov/pubmed/10219711
https://www.ncbi.nlm.nih.gov/pubmed/17092561
https://www.ncbi.nlm.nih.gov/pubmed/17092561
https://www.ncbi.nlm.nih.gov/pubmed/17092561
https://www.ncbi.nlm.nih.gov/pubmed/24704795
https://www.ncbi.nlm.nih.gov/pubmed/24704795
https://www.ncbi.nlm.nih.gov/pubmed/24704795
https://www.ncbi.nlm.nih.gov/pubmed/19740446
https://www.ncbi.nlm.nih.gov/pubmed/19740446
https://www.ncbi.nlm.nih.gov/pubmed/19740446
https://www.ncbi.nlm.nih.gov/pubmed/20723248
https://www.ncbi.nlm.nih.gov/pubmed/20723248
https://www.ncbi.nlm.nih.gov/pubmed/20723248
https://www.sciencedirect.com/science/article/pii/S0022519398907810
https://www.sciencedirect.com/science/article/pii/S0022519398907810
https://www.ncbi.nlm.nih.gov/pubmed/11733770
https://www.ncbi.nlm.nih.gov/pubmed/11733770
https://www.ncbi.nlm.nih.gov/pubmed/15280433


Annals Thyroid Res 4(1): id1033 (2018)  - Page - 0140

Athanasios T Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

a mathematical model. J Cell Sci. 2004; 117: 4199-4207.

17. Hirsch MW. The dynamic systems approach to differential equations. Bull Am 
Math Soc. 1984; 11: 1-64.

18. Chen M, Bargh JA. Consequences of automatic evaluation: Immediate 
behavioral predispositions to approach or avoid the stimulus. Personality and 
Social Psychology Bulletin. 1999; 25: 215-224.  

19. Nutt DJ. Relationship of neurotransmitters to the symptoms of major 
depressive disorder. J Clin Psychiatry. 2008; 69: 4-7.  

20. Duk-Su Koh, Bertil Hille. Modulation by neurotransmitters of catheholamine 
secretion from sympathetic ganglion neurons detected by amperometry. Proc 
Nat Acad Sci USA. Neurobiology. 1997; 94: 1506-1511.

21. Mukhamed’yarow MA, Kchunova YO, Telina EN, Zefirov AL. Mechanisms of 
the facilitation of neurotransmitters secretion in strontium solutions. Behav 
Physiol. 2009; 39: 253-259.

Citation: Christos P, Steven D and Athanasios T. The Impact of TRH-TSH-T3 System on Sexual Offenders 
Thyroid Function: A Theoretical Chaotic Model. Annals Thyroid Res. 2018; 4(1): 136-140.

Annals Thyroid Res - Volume 4 Issue 1 - 2018
Submit your Manuscript | www.austinpublishinggroup.com 
Athanasios et al. © All rights are reserved

https://www.ncbi.nlm.nih.gov/pubmed/15280433
https://projecteuclid.org/euclid.bams/1183551833
https://projecteuclid.org/euclid.bams/1183551833
http://psycnet.apa.org/record/1999-00580-007
http://psycnet.apa.org/record/1999-00580-007
http://psycnet.apa.org/record/1999-00580-007
https://www.ncbi.nlm.nih.gov/pubmed/18494537
https://www.ncbi.nlm.nih.gov/pubmed/18494537
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC19821/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC19821/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC19821/
https://www.ncbi.nlm.nih.gov/pubmed/19234802
https://www.ncbi.nlm.nih.gov/pubmed/19234802
https://www.ncbi.nlm.nih.gov/pubmed/19234802

	Title
	Abstract
	Introduction
	Methods
	Results
	Discussion
	Acknowledgement
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4

