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Chapter four Conclusions and Recommendations

4.1 Conclusions:

Thyroid disorders were increased with agepafients and females more
susceptible than males.

There was a correlation between thyroid diserdend high body weight.

Cholesterol was found to be related to thé kignsity lipoprotein (HDL)

levels in patients of thyroid disorders.

Thyroid disorders patients were more susceptibr Helicobacter pylori
infection.

Helicobacter pylori incidence rate increased in the hypothyroidistnemts

more than in hyperthyroidism ones.
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Chapter four Conclusions and Recommendations

4.2 Recommendations:

More studies are needed on the association betpeggic ulcer caused by

Helicobacter pylori and thyroidism.

Anti-TPO ( thyroid peroxidase) enzyme in thyrsiti patients and its role

in H. pylori infection need to be more investigated.

Studies are needed on the association betwedretaianellitus ,thyroidism

and H. pylori infection.

More studies are need on the associatiotwdasm subclinical hypothyr-

oidism ,hyperthyroidism andH. pylori infection.

Genetic studies are needed on the relatipristtiveen thyroid disorders

and gastric carcinoma caused Hypylori.
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Appendix ( 1) Questionnaire form.

Questionnaire form for thyroid patients
Patient name: ... CaseNO.: ....cocvvininnnn.
Age: [ ] yrs. Weight[ | kg Heighf | cm
Gender:|:| Femal|:| Male Sng yes ND
Thyroid disorder§ | y{d | No

If yes, receiving and medication @ ..........cooii it

Chronic disease{ | yd | No

Finding and Statistical Analysis Data.

Appendix (I ) Multiple comparisons between each cotrast among the studied
samples according to age parameter by applying (Lsa Significant Different-
LSD) method.

Comparison
(I) Group (J) Group P-value | Significant®

Controlled 0.005 HS

Healthy Hypothyroidism 0.000 NS

Hyperthyroidism 0.058 NS

Hypothyroidism 0.663 NS

Hyperthyroidism 0.639 NS

Hypothyroidism Hyperthyroidism 0.383 NS
“HS: Highly Significant at P<0.01 ; NS: Non Significant at P>0.05

Controlled
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The results showed that significant different weeported at the contrasts (healthy,
controlled) and (healthy, hypothyroidism) at P<Q.@hile the leftover contrasts has no significant
differences .For summarizing the preceding resitltsan concluded that the studied samples had
been unrestricted selection, since they were stdnib the random selection according to age

parameter.

Appendix (Il1I) Multiple comparisons between eachcontrast among the
studied samples according to gender parameter lgpplying (Crosstabs
procedure formsassociation for two-way)

Contingency Comparison

(1) Group (J} Group coefficients Significant"”

Controlled 0.131 . NS
Healthy Hypothyroidism 0.399 : NS

Hyperthyroidism 0.323 : HS

Hypothyroidism 0.309 : HS

Hyperthyroidism 0.247 : S

Hypothyroidism Hyperthyroidism 0.050 . NS
") HS: Highly Significant at P<0.01 ; NS: Non Significant at P>0.05

Controlled

The results showed there were non significant kiffe were reported at the contrasts
(healthy, controlled), and (hypothyroidism, hypgrtsidism) , while the leftover contrasts had
significant differences at (p < 0.01). From the gading results, it can observed that female
constructed the vast majority of frequencies fag fatients either who had (hypothyroidism or
hyperthyroidism) disease, and they are accountd@1523%) and 22(88.0%) respectively. For
summarizing the preceding results, it can conclutiad the studied samples had been unrestricted

selection, since they were submitted to the rangelection according to gender parameter.
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Appendix (IV) Multiple comparisons between each coimast among the
studied samples according to BMI parameter (Leastignificant Different-LSD)

method.

(1) Group (J) Group

Comparison
Significant

Controlled

NS

Healthy Hypothyroidism

NS

Hyperthyroidism

NS

Controlled Hypothyroidism

NS

Hyperthyroidism

NS

Hypothyroidism Hyperthyroidism

NS: Non Significant at P>0.05

The results showed there were

NS

non significanteckfiit were reported at the studied

contrasts , which indicating that the studied imtirals having discerned too highly increases in

their body’s weights. For summarizing the prengdiesults, it can conclude that the studied

samples had been unbiased selection, since theg wiemilarly selected according to BMI

parameter.

Appendix (V) One - Way ANOVA for testing equality of Means and levene
Test for equality of variances for Thyroids Funcion Parameters among the
Studied samples

Levene's Test for
Equality of
Variances

ANOVA for

Equality of Means

Parameters

e Sig.”

statistics

F -
statistic
S

Sig."
(2-tailed)

Comparison
Significant

1.182 0.321

5.179

0.002

HS

2.450 0.066

4.066

0.008

HS

76.070 | 0.000

50.746

0.000

) HS: Highly Significant at P< 0.01
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Appendices

Appendix(V) showed the results of ANOVA technique festing equality of mean values of
thyroids function (T3, T4, and TSH) parameters agndifferent of the studied samples. The result
showed that highly significant different at( P<0.®lere reported and that results is not enough to
reject the statistical hypothesis, which says thatfour groups having corresponding proportionally
lor whether the different groups were seems tadtmevn from the same population, and for
exploring the nature of real /or actual differencasiong that different samples, multiple
comparisons through applying suitable method shbeldised in order to illustrated the probability
levels of rejected the statistical hypothesis whda true, and that could be concluded there is at
least within one pair of samples are not equal,vaitldl respect to that we needs to be continuing the
test of comparisons by using the Least Signifidaifiterence (LSD) test, which were illustrated in
the next appendix(VI).

Appendix (VI): Multiple Comparison (LSD) among all pairs of Thyroids
Function (T3, T4, and TSH) parameters According taifferent treated
samples

13 T4 TSH

(1) Group

(J) Group

P-valuég”’

P-valué”’

P-value®”

Healthy

Controlled

0.009

0.077

0.829

Hypothyroidism

0.001

0.781

0.000

Hyperthyroidism

0.846

0.005

0.458

Controlled

Hypothyroidism

0.578

0.048

0.000

Hyperthyroidism

0.053

0.210

0.386

0.015

0.003

0.000

Hypothyroidism
S: Highly Significant at P<0.01 ; NS: Non Significant at P>0.05

Hyperthyroidism

Regarding to the subjects of T3 parameter, thelteestishaded cells exploring significant
different at (P<0.01) between (healthy, controlle(healthy, hypothyroidism), and significant
different at( P<0.05) between (hypothyroidism, dryberthyroidism) samples, while the leftover
were reported no significant . With respect todhbjects of T4 parameter, the results of the shaded
(P<0.01) ettveen (healthy,
(hypothyroidism, and hyperthyroidism), and sigrafit different at( P<0.05) between (controlled,

cells exploring significant different at hyperthyroidism),

hypothyroidism) samples, while the leftover wengaged no significant .Relative to subject of TSH
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parameter, the results of the shaded cells exgjorisignificant different at( P<0.01) between
(healthy, hypothyroidism), (controlled, and hypathidism), and (hypothyroidism, and
hyperthyroidism) samples, while the leftover wesported no significant .

Appendix (VII): Summary Statistics of Lipids Profiles Parameters at different of
the Studied Samples

95%Confide
nce Interval
for Mean

L.B. | U.B.
Healthy . 169J7191.7

Controlled . 1726204.7
Cholesterol Hypm?}’ro'd's 5| 179k201.5
Hyperthyroidis

m

Healthy 147]7199.3

Controlled : 1566196.0
Triglycerides  Fypothyroidis 4| 155B1775
Hyperthyroidis

m

Parameters Groups

14713167.3

1325166.4

Healthy . 49.T 61.

Controlled . 444 57.
Hypotl:%/rmdls 2084 a9b
Hyperthyroidis
m
Healthy . 99.
Controlled
Hypothyroidis
m
Hyperthyroidis
m
Healthy
Controlled
Hypothyroidis
m
Hyperthyroidis
m

351 46.

Appendix(VIl) showed the summary statistics of eli#fint Lipids Profiles parameters
readings at different of the studied samples. tiReldo subject of BMI parameter, which indicating

that the most of the studied individuals havingceised too highly increases in their body’'s
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weights, the results indicated that Lipid Profileasrameters had reported dissent in somewhere
statistics. Cholesterol parameter has reported smeadings at the studied samples full outside
standard of normal interval at the two sided howewean value and their 95% confidence interval
were reported normal estimates, except at the typeidism samples, which were registered
dissent readings at the downstairs side only. Yeagides parameter has reported some of readings
at the studied samples full outside standard afabinterval at the upstairs side, as well as mean
value and their 95% confidence interval were regbrtnormal responding, and at the
hyperthyroidism samples, which were registeredmal estimate also .

HDL parameter has reported some of readings atttlthed samples full outside standard of
normal interval at the two side, as well as mealuevand their 95% confidence interval were
reported normal estimates, except at the hyperithigra sample, which were registered abnormal
estimate at the lower bound of the confidenceéerual .LDL parameter has reported some of
readings at the studied samples full outside stahdf normal interval at the two side, as well as
mean value and their 95% confidence interval weqorted normal responding, except at the
healthy, controlled, and hyperthyroidism samplesictv were registered abnormal responding at the
lower bound of the confidence interval estimatdealfy, VLDL parameter has reported some of
readings at the studied samples full outside stahdf normal interval at the upstairs side, ad wel
as mean value and their 95% confidence intemwvhich were reported abnormal responding at the
upper bound of the confidence interval estimatesept at the hyperthyroidism samples, which
were registered normal estimate.

Appendix (VIII) : One - Way ANOVA for testing equality of Means and
Levene Test for equality of variances for Lipid FPofile Parameters among
the Studied samples
Levene's Test for ANOVA for Equality

Random Equality of Variances of Means
Periods F- F— Sig.

Comparisop
Significant"”

P-Value

statistics

statistics

(2-tailed)

Cholesterol

4.683

0.004

3.965

0.009

HS

Triglycerides

4.878

0.003

0.901

0.442

NS

HDL

3.414

0.019

4.661

0.004

HS

LDL

3.518

0.016

4.319

0.006

HS

VHDL

4.507

0.005

1.103

0.349

NS

HS: Highly Significant at P<0.01 ; NS: Non Significant at P>0.05

81



Appendices

Appendix(VIIl) showed the results of ANOVA techngtdor testing equality of mean values
of Lipid Profile (Cholesterol, Triglycerides, HDLLDL, and VHDL). The results showed that there
were non significant were reported with Triglyckss and VLDL parameters among different of the
studied samples, rather than violations of the lkgar@ance assumption had been occurred.

Relative to subject of the leftover parameterghlyi significant differences were reported at
P<0.01, and that result was not enough to rejexstatistical hypothesis, which says that the four
groups having corresponding proportionally /or vieetthe different groups were seems to be
drown from the same population, and for exploring hature of real /or actual differences among
that different samples, multiple comparisons throagplying suitable method should be used in
order to illustrate the probability levels of rejeghe statistical hypothesis when it is true, amal t
could be concluded there was at least within onegfasamples are not equal, and with respect to
that it needs to be continuing the test of congmaus by using the Least Significant Difference
(LSD) test, which were illustrated in the next apgig(IX).

Appendix (IX) : Multiple Comparison (LSD) among all pairs of Lipid Profile
parameters According to different treated samples

(1) Group (J) Group

Cholesterol
Triglycerides

I

Controlled
Healthy Hypothyroidism
Hyperthyroidism

Hypothyroidism
Hyperthyroidism

Controlled

Hypothyroidis

m Hyperthyroidism

HS: Highly Significant at P<0.01 ; NS: Non Significant at P>0.05

Regarding to the subjects of Cholesterol param#ierresults of the shaded cells exploring
significant different at (P<0.01) between (contdll hyperthyroidism), (hypothyroidism,
hyperthyroidism), and significant different at (P8%) between (healthy, and hyperthyroidism)
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samples, while the leftover were reported no sigaift differences. With respect to the subjects of
Triglycerides parameter, the results were exploangon significant different among all multiple

comparisons. Relative to subject of HDL parametbe results of the shaded cells exploring
significant different at (P<0.01) between (healthizgypothyroidism), and (healthy, and

hyperthyroidism) samples, and significant differeat(P<0.05) between (controlled, and

hyperthyroidism) samples, while the leftover wezparted non significant differences.

Regarding to the subjects of LDL parameter, thalltesof the shaded cells exploring
significant different at (P<0.01) between (healthyhyypothyroidism), (hypothyroidism,
hyperthyroidism) samples, while the leftover wezparted non significant differences.

With respect to the subjects of VLDL parameter, riégults were exploring non significant

different among all multiple comparisons

Appendix (X) Distribution of the Helicobacter Pylori responding at the
different of the studied samples with comparison gnificant

Helicobacter
Freq. & Percents pylori
Neg. | Pos.
Freq. 20 40
% Group 33.3% | 66.7%
% Hellcol_)acter 513%| 280
pylori
Freq. 9 31
% Group 22.5% | 77.5%
% He';co'?'a‘:ter 23.1% | 21.7% LRFT:ol 85913 °
pylori :
Freq. 3 54 HS
% Group 5.3% |94.7%
% Helicobacter 779 | 37.8%
pylori ) )

Freq. 7 18 CC=0.272
% Group 28% | 72% P=0.002

% Helicobacter 17.9% | 12 6% HS
pylori ' '
Freq. 39 143

% Group 21.4% | 78.6%

% Helicobacter 100% | 100%

pylori

Controlled

Hypothyroidism

Hyperthyroidism
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To predicting /or to find out the relationshipr /association ofHelicobacter pylori
response's distribution among different of the ididdamples, through the contingency coefficient
had been constructed in appendix(X) , which wdustilated the contingency correlation coefficient
with probability level (P-value) .The results shatbat there were highly significant differences at
(P<0.01) along the distribution of the two categsrofHelicobacter pylori responding throughout
the different of the studied samples.

Nevertheless of preceding result of exploring theamngful relationship between the
distribution ofHelicobacter pylori responses throughout the studied samples, siateg$ults were
indicating in at least within one pair of sampleattcorrelation had been obtained, and with respect
to that it needs to be continuing for searchingmmich pairs of contrasts the studied samples

constructing that correlation significant.

Appendix (XI): Distribution of the Helicobacter Pylori responding at the
different contrasts of the studied samples with coparison significant

95%
Confidence
Intervals

Healthy X Controlled 0.116 (0.689 ; 4.304)

Contingency

Contrasts Coefficients

Healthy X Hypothyroidism 0.333 (2.501 5 32.39)

Healthy X Hyperthyroidism 0.052 (0.461 ; 3.583)

Controlled X Hypothyroidism 0.250 (1.316 ; 20.757)

Controlled X Hyperthyroidism 0.062 (0.237 5 2.348)

Hypothyroidism X

Hyperthyroidism 0.305 (0.033 5 0.611)

Regarding to the subjects of contrast (healthy Ktradled) samples, the results exploring
non significant differences, whereas an Odds Raticelation of that contrast shows that Neg.
outcomes ofHelicobacter pylori parameter increasing 1.722 times at the healtmpks compared
with that reported at the controlled samples , #mat estimate had a wide probable of the
preceding outcomes according to the upper bofintie confidence interval.

With respect to subjects of contrast (healthy X dilggroidism) samples, the results

exploring highly significant differences at(P<0)04&nd an Odds Ratio in relation of that contrast
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showed that Neg. outcomes Bklicobacter pylori parameter increasing 9 times at the healthy
samples compared with that reported athigpothyroidism samples , and that estimate hadvide
probable of the preceding outcomes accordinght upper bound of the confidence interval.

Relative to the subjects of contrast (healthy X dffpyroidism) samples, the results
exploring non significant differences, whereaalus Ratio in relation of that contrast showed that
Neg. outcomes ofHelicobacter pylori parameter increasing 1.286 times at the healtmples
compared with that reported at the hyperthyroidssmmples, and that estimate had a wide probable
of the preceding outcomes according to the uggmmd of the confidence interval.

With respect to subjects of contrast (controlled Rpothyroidism) samples, the results
exploring highly significant differences at( P<D)0and an Odds Ratio in relation of that contrast
showed that Neg. outcomes oHelicobacter pylori parameter increasing 5.226 times at the
controlled samples compared with that reportechathtypothyroidism samples , and that estimate
had a wide probable of the preceding outconaesording to the upper bound of the
confidence interval. Relative to the subjects aftcast (controlled X hyperthyroidism) samples, the
results exploring non significant differences , amdOdds Ratio in relation of that contrast showed
that Neg. outcomes oflelicobacter pylori parameter decreasing 0.747 times at the controlled
samples compared with that reported at the hypegifigm samples, and that estimate had a
revered wide probable of the preceding outconssording to the upper bound of the
confidence interval.

Finally, regarding to the subjects of the contrésgpothyroidism X hyperthyroidism)
samples, the results exploring highly significaifferences at (P<0.01), and an Odds Ratio in
relation of that contrast showed that Neg. outcoofddelicobacter pylori parameter decreasing to
0.143 times at the hypothyroidism samples compavitd that reported at the hyperthyroidism
samples (i.e. increasing of Pos. outcomesHeficobacter pylori parameter to 6.9993 times
compared with that reported at the hyperthyroidisamples), and that estimate had too short

probable of the preceding outcomes according téotlver bound of the confidence interval.
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Appendix (XI): Person's Correlation Coefficients between (Age, BMI, T3, T4,
and TSH) Parameters at the studied samples witbmparison significant
Correlation
Coefficient

&
P-vale

Contrast Parameters

Age (Per
year)
Correlation BMI
T3
T4
Age (Per
year)
BMI
T3
T4
Age (Pel
year)
Correlation BMI
T3
T4
Age (Per
year)
BMI
T3
T4
Age (Per
year)
BMI
T3
T4
Age (Per
year)
BMI
T3
T4
Age (Per
year)
Correlation BMI
T3
T4
Age (Per
year)
BMI
T3
T4

Sig. (1-
tailed)

Controlled

Sig. (1-
tailed)

Hypothyroidism

Sig. (1-
tailed)

Hyperthyroidism

Sig. (1-
tailed)
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The results showed that the shaded cells of eaunasts of two parameters at tAppendix
(X1 illustrated the meaningful /or significantftérences in at least (P<0.05), while the leftowkr
were reported no significant correlation coeffi¢tgerand as follows :

Regarding to the subjects of the Age parametergtivas a significant reversed correlation
had been reported with (T3, and T4 ) in the heastfuyples, then followed significant correlation
with (BMI) in the controlled samples , then sigo#nt correlation with (BMI) in the hypothyroidism
and hyperthyroidism samples. With respects testhgects of T3 parameter, there was a significant
correlation had been reported with T4 in the stlidiamples, as well as reversed correlation with
TSH parameter in the hyperthyroidism samples. Rinal4 parameter was reported reversed

significant correlation with TSH parameter in thgbthyroidism samples.
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Appendix (XIII): Person's Correlation Coefficients between (Age, BMI,
Cholesterol, Triglycerides, HDL, LDL, and VLDL) Parameters at the studied
samples with comparison significant

Contrast

Correlation
Coefficient
and
P-vale

Parameters

Cholester

Triglyceri
des

Correlation

Age (Per year)

BMI

Cholesterol

Triglycerides

HDL

LDL

Sig. (1-tailed)

Age (Per year)

BMI

Cholesterol

Triglycerides

HDL

LDL

Controlled

Correlation

Age (Per year

BMI

Cholesterol

Triglycerides

HDL

LDL

Sig. (1-tailed)

Age (Per year)

BMI

Cholesterol

Triglycerides

HDL

LDL

Hypothyroidism

Correlation

Age (Per year)

BMI

Cholesterol

Triglycerides

HDL

LDL

Sig. (1-tailed)

Age (Per year

BMI

Cholestero

Triglycerides

HDL

LDL

Hyperthyroidism

Correlation

Age (Per year

BMI

Cholesterol

Triglycerides

HDL

LDL

Sig. (1-tailed)

Age (Per year)

BMI

Cholesterol

Triglycerides

HDL

LDL
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The results showed that the shaded cells of eaunasts of two parameters at tAppendix
(XM illustrated the meaningful /or significambrrelation in at least P<0.05, while the leftoeér
were reported non significant correlation coefindge and as follows :

Regarding to the subjects of the Age parametere tivere a significant correlation had been
reported with (BMI, Cholesterol, Triglycerides, LDland VLDL) in the healthy and controlled
samples, and with (BMI) in the hypothyroidism ahgperthyroidism samples.

With respects to the subjects of the BMI paramdteste were significant correlation had
been reported with (Triglycerides, and VLDL ) irethealthy samples, then followed significant
correlation with (BMI) in the hypothyroidism sample

Related to the subjects of the Cholesterol paraimntitere were significant correlation had
been reported with (Triglycerides, HDL, LDL, and BL) in the healthy and controlled samples,
then followed significant correlation with (HDL) the hyperthyroidism samples.

With respects to the subjects of the Triglyceriqemrameter, there were significant
correlation had been reported with (VLDL ) in thedied samples.

Regarding to the subjects of the HDL parametergethesre significant correlation had been
reported with (LDL ) in the healthy, and hypothytism samples.
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Appendix(XIVa) Body Mass Index chart

BMI-for-age GIRLS () e

%/ Organization

e

51019 years (z-scores)

~N

=

N

BMI (kg/m?3)

\

q

b
7
L]
L
L

Mo 368 380 %68 TEG 989 36§ $69 $8§ 260 560 900 180 389 583
Years 5 8 7 8 9 10 1 12 13 14

Age (completed months and years)

2007 WHO Reference
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Appendix (XIV b) Body mass index chart

BMi-for-age BOYS 48 Word el
L8 Organization

51019 years (z-scores)

%
£
o)
<
5
o

L]

Months 369 LT B T BB e
Years 6 : 8 ) 10 11 12 13 4

Age (completed months and years)

2007 WHO Reference
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Principal cut-off

Appendix(XV) The International Classification of adult underweight,
overweight and obesity acabng to BMI

BMI(kg/m )

Additional cut-off points

points
Underweight <18.50 <18.50
Severe thinness <16.00 <16.00
Moderate thinness 16.00 - 16.99 16.00 - 16.99
Mild thinness 17.00 - 18.49 17.00 - 18.49
18.50 - 22.99
Normal range 18.50 - 24.99 23.00 - 24.99
Overweight >25.00 >25.00
25.00 - 27.49
- - 9
Pre-obese 25.00 - 29.9 2750 - 29.99
Obest¢ >30.00 >30.00
30.00 - 32.49
I | .00 - 34.9¢
Obese class 30.00 - 34.9 32.50 - 34.99
35.00 - 37.49
- C
Obese class Il 35.00 - 39.9¢ 37.50 - 39.99
Obese class Il >40.00 >40.00

Source: Adapted from WHO, 1995, WHO, 2000 and WHO 2004
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Chapter one I ntroduction and Literature Review

1. Introduction and Literature Review
1.1 Introduction

Thyroid gland is one of the important organsthe human body that
produces important hormones:triiodothyronineT3 atedra-iodothyroxine T4
which have an important role in regulation of melabfunctions, development
and growth. Thyroid dysfunction affecting varioutal activities; those resulting
from hypo or hyper thyroid gland activity leadirtg increase or decrease thyroid
hormones T3 and T4 (Karnath and Hussain 2006)

Hypothyroidism(Hashimotos’ thyroiditis) and hypemtbidism (Graves’
disease) are the most common autoimmune thyroidradbss as one of most
complications of thyroid dysfunctions. Autoimmunisehses occur when immune
system begins to attack its own self antigens, thaf the best feature of
autoimmune thyroid disease is the presence of attbodies against thyroid
antigens , such diseases are triggered by faatolsding infectious agents ,just
like as infection withHelicobacter pylori (Swainet al., 2005 ; Lazurova and
Benhatchi 2012).

De luiset al.,( 1998); Larizzat al.,( 2006) and many other researchers found
that a high percentage of individuals who havenlstegnosed as thyroid patients
were also infected wittH. pylori which means that these bacteria plays an
important role in the pathogenesis of such disealdelcobacter pylori is one of
the most common bacterial pathogens that infaotsam  around the worldwide,
which acquired in the early childhood and is carribroughout lifetime if not
treated with antimicrobial agents (Luthetral ., 2010).

In order to linkH. pylori infection with the development of autoimmune
thyroid diseases, a sensitive assay and capsfpllation studies are required .

1



Chapter one I ntroduction and Literature Review

Due to the important role dfi. pylori in the development of autoimmune
thyroid diseases and malfunctions of human in magvell in other parts of the
world , studies are needed in this aspect espgcthlbse correlating dysfunction
of thyroid gland and ulcer caused bactétigoylori so , this study was suggested

to fulfill the aims of :

* Investigating the levels of T3, T4 and thyroiimsilating hormone TSH
secreted by patients suffering from hyperthyismdand hypothyroidism.
* Investigating the association between occurrencéhgfoid disorders and

H. pylori .



Chapter two Materials and Methods

2 . Materials and Methods
2.1 Materials
2.1.1 Apparatus

2.1.2 Kits

[ ki T company [ Country |
Tri-iodothronine ( T3)
France

Thyroxine (T4) BioMérieux
Thyroid stimulating hormone (TSH

Anti — H. pylori (196) Germany
Cholesterol Kit
Triglyceride kit Linear chemicals Spain

HDL —Cholesterol Kit

2.2 Methods
2.2.1 Sample collection

A total of 182 samples wamlected from Iraqi individuals who
attended to the Specialized Center for Endotwgy and Diabetes at Al Kindy
teaching Hospital in Baghdad during the periedm October 2012 to January
2013. Samples included 60 healthy individuals {8thales and 29 males) and

20



Chapter two Materials and Methods

122 thyroid patients (100 females and 22 maldsyroid patients were divided
into three subgroups : 40 patients were considessd a controlled

group(individuals who have been under thyrodfug treatment either
thyroixne or carbimazole) contains 40 patie(186 females and 14 males) , 57
patients belong to hypothyroid group (52 fermaland 5 males) and 25
patients hyperthyroid group (22 females and 3esjal All of them were

subjected to a personal interview to fill speadl designed questionnaire form

with a personal and medical history aspappendix ].

2.2.2 Sample treatment

Approximately 5 ml of human bloodsa@ollected from each individuals
and transferred into sterilized test tulaesl allowed for 30 min. to clot at
room temperature , sample was centrifuged5fanin. at 2500 rpm (rotation
per minute)and the serum was separated and stofed?0° C) for investigation
for triiodothyronine T3 ,teraiodothyroxine T4hyroid stimulating hormone TSH

, Anti —Héelicobacter pylori (1gG) and lipid profile tests .

2.2.3Measurement of Tri-iodothyronine (T3) by Enzyme Lnked Fluorescent
assay ( ELFAJ Caryonet al.,2002).

2.2.3.1Principle
The assay principle combiaenzyme immunoassay competition
method with a final fluorescent detection (ELFA)eT$olid phase receptacle(SPR)
serves as the solid phase and the pipettengce for the assay .

The T3 kit contained ready-uee reagents which predispensed in

the sealed reagents strips . All assay steps peformed automatically by the
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VIDAS (Vitek Immuno Diagnostic Assay Systénnstrument. The reaction
medium was cycled in and out of the S§Reral times. The sample was
taken, then , transferred into the wells conte the T3 antigens labeled with
alkaline phosphatase ( conjugate) . Competitiomisbetween the antigen present
in the sample and the labeled antigen fosgrexific anti- T3antibodies (sheep)
coated on the interior of the SPR. Unbouondhmonents are eliminated during
washing steps. During the final detection step gihbstrate (4-Methylumbelliferyl
phosphate ) was cycled in and out of the SPR .

The conjugated enzyme catalyzes hydrobyfsikis substrate into fluorescent
product(4- Methylumbelliferone ); the fluoresceméavhich was measured at 450
nm . The intensity of fluorescence is inverselypartional to the concentration of
antigen present in the sample . At the end ofaisay results were automatically
calculated by the VIDAS instrument in relation be tcalibration curve stored in its
memory and then printed out .

2.2.3.2 Test procedure

» The required reagents were removed from thegexator and allowed to
come to the room temperature for at |€dstmin .

 For each sample to be tested, one T3 strippardl3 SPR were used .The
storage pouch has been carefully released agaeguire SPRs have
been removed .

* |t was mixed 100ul from calibrator control and séespusing a vortex type

mixer .
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* T3 SPRs and T3 strips were inserted into VIDASrureent then the color
labels with assay code be matched .All assay stepe done automatically
by VIDAS instrument .

» The assay was completed within approxima@dymin. , then, the SPRs
and strips were removed from the VIDAS iastent and disposed into
the appropriate recipient .

2.2.3.3 Interpretation of results

As the assay was completedylts were analyzed automatically by
the computer . Fluorescence was measured timicde reagent strip’s reading
cuvette for each sample tested . The first readuag a background reading of
the substrate cuvette before SPRs was intemtluinto substrate . The second
reading was taken after incubating the sulestw@ith enzyme remaining on the
interior of the SPRs. Then , RFV (Relative fFaszence Value ) was calculated

by subtracting the background reading frtma final result.

This calculation usually appean the result sheet. Results were
calculated automatically by the VIDAS instent in relation to the calibration
curve stored in its memory(4 - parameter logistadel ) and were expressed in
nmol /I . Samples with a concentration gredtean 9 nmol/l, may will be
diluted by % in C1 control or normal seruithe result will be calculated
taking into account the dilution factor attte concentration of C1 or normal
serum used . Results of VIDAS T3 assaystnbe interpreted as a part of
complete clinical profile and in association witiyroid function tests including

at least a TSH assay .
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2.2.3.4 Content of T3 ( triiodothyronine)Kit:

60 T3 SPRs (solid phase receptacle) || Ready to use. Interior of SPRs coat¢d
2% 3 with anti T3 monoclonal antibodies (

T3 control (C1) Ready to use . Human serum + L —

1x2 ml ( liquid) triiodothyronine + 1g/l sodium azide
The confidence interval in nmol /| [
indicated on the MLE card after the
following mention : control C1 Dose
Value Range

T3 calibrator (S1) Ready to use . Human serum + L ti]—

1x 2 ml (liquid) iodothyronine + 1 g/l sodium azide
The concentration in nmol /I is
indicated on the MLE card after the
following mention : Calibrator ( s1)
RFV Range

1 MLE card (Mastef Specifications for the factory master data requiced
Lot Entry ) calibrate the test : to read the MLE data

2.2.4. Measurement of Thyroxine (T4) by Enzyme iked Fluorescent Assay
(ELFA). (Caryonet al.,2002).

2.2.4.1 Principle

The assay principle combiae€nzyme immunoassay competition
method with a final fluorescent detection (ELFA)eET$olid phase receptacle (SPR)
serves as the solid phase and the pipettengce for the assay. The T4 Kkit

contained ready-to-use reagents which predispens#te sealed reagents strips .
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All assay steps were performed automiditiday the VIDAS(Vitek Immuno
Diagnostic Assay System ) instrument . The reaatiedium was cycled in and
out of the SPR several times. The sampletaken, then , transferred into the

wells containing the T4 antigens labeled with Biieaphosphatase (conjugate).

Competition occurs between the antigen ptese the sample and the labeled
antigen for the specific anti- T4 antibodies (sheepated on the interior of the
SPR . Unbound components were eliminated dwvaghing steps .

During the final detection stepet substrate ( 4-Methyl umbelliferyl
phosphate ) was cycled in and out of the SPRR chmjugated enzyme catalyzes
hydrolysis of this substrate into fluorescenodurct ( 4-Methyl umbelliferone ) ,
the fluorescence of which was measured at 450Tia intensity of fluorescence
was inversely proportional to the concentrationaotigen present in the sample .
At the end of the assay, results were autically calculated by the VIDAS
instrument in relation to the calibration curs®red in its memory and then

printed out .

2.2.4.2 Test procedure
* The required regents were removed from réfeigerator and allowed
to come to the room temperature for attl&smin .

* For each sample to be tested , one T4 strip el T4 SPR were used .
The storage pouch has been carefully asele after the require SPRs

have been removed

* |twas mixed 100ul from calibrator control asdmples using a vortex

type mixer .
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e T4 SPRs and T4 strips were insertedb MtDAS instrument , then
, the color of labels with assay code on the SkRE&gent strip be matched .

all assay steps were done automatically by VIDAStrument .

* The assay was completed within approximately #0.mthen, the SPRS
and strips were removed from the VIDAS ingtemt and disposed into
the appropriate recipient .

2.2.4.3 Content of Tetra-iodothyroxine (T4) Kit :

60 T4 strips(STR)

60 T4 (SPRs)(solid phase receptacle) | Ready to use. Interior of SPRs coatgd

with anti T4 monoclonal antibodies d

T4 control (C1) Ready to use . Human serum + L

1x2 ml ( liquid) thyroxine + 1g/l sodium azide . The
confidence interval in nmol /lis
indicated on the MLE card after the
following mention : control C1 Dose
Value Range

T4 calibrator (S1) Ready to use . Human serum + L

1x 2 ml (liquid) thyroxine + 1 g/l sodium azide . Thg
concentration in nmol /I is indicated
on the MLE card after the following
mention : Calibrator ( s1) RFV Ran(

1 MLE card (Mastef Specifications for the factory master data requiced
Lot Entry ) calibrate the test : to read the MLE data
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2.2.4.4 Interpretation of results

As the assay was completegsults were analyzed automatically
by the computer . Fluorescence was meastwest in the reagent strip’s
reading cuvette for each sample tested . Tig reading was a background
reading of the substrate cuvette before Si&&s introduced into substrate .
The second reading was taken after inoodpathe substrate with enzyme
remaining on the interior of the SPR%en, RFV ( Relative Fluorescence
Value ) was calculated by subtracting the bemkigd reading from the final

result .

This calculation usually appears the result sheet . Results were
calculated automatically by the VIDAS instrumantrelation to the calibration
curve stored in its memory (4 -parametagidtic model ) and expressed in
nmol /I . Samples with a concentration geahan 9 nmol/l , may will be

diluted by %2 in C1 control or normal serum .

The results will be calculated takiinto account the dilution factor and
the concentration of C1 or normal serum us&ksults of the T4 assay must
be interpreted as a part of complete clinigabfile and in association with

thyroid function testsincluding at leaat TSH assay .

2.2.5 Measurement of Thyroid Stimulating Hornone (TSH) by Enzyme
Linked Fluorescent Assay (ELFXWondisford et al.,1996).
2.2.5.1 Principle
The assay principle combiaa enzyme immune assay competition
method with a final fluorescent detectidelLFA).The solid phase receptacle
(SPR) serves as the solid phase and thettipip device for the assay. The

TSH kit contained ready- to- use reagentschwipredispensed in the sealed
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strips . All assay steps were performedoraatically by the Vitek Immuno
Diagnostic Assay System (VIDAS) instrument . Tlaeteon medium was cycled
in and out of the SPR several times .The sampletheastransferred into the wells
containing the TSH antigens labeled wilkaline phosphatase (conjugate).

Competition occurs between the amigresent in the sample and the
labeled antigen for the specific anti- TSH antiles(sheep) coated on the interior
of the SPR .Unbound components were eliminatedngluvashing steps.

During the final detection stape substrate (4-Methyl umbelliferyl
phosphate ) was cycled in and out of the SPR .Gbnjugated enzyme catalyze
hydrolysis of this substrate into fluorescgmbduct (4-Methylmbelliferone) the

fluorescence of which was measured at 450 nm .

The intensity of the fluorescengeas inversely proportional to the
concentration of antigen present in the samplethe end of the assay , results
were automatically calculated by the VIDASstrument in relation to the

calibration curve stored in its memory am@nt printed out .

2.2.5.2 Test procedure

* The required regents were removed from theigextor and allowed to
come to the room temperature for at leastn8n .

» For each sample to be tested ,one TSH stdmpas TSHSPR were used .
The storage pouch has been carefully releasedta# require SPRs have
been removed .

e It was mixed 100 ul from calibrator control arghmples using a vortex

type mixer .
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e TSH SPRs and TSHs trips were inserted MIDAS instrument, then
the color labels with assay code onthe SRRs the reagent strips be
matched. All assay steps were done automititgl VIDAS instrument.
The assay was completed within approximately4® thien, the SPRs and
strips were removed from the VIDAS instrumerand disposed into the
appropriate recipient .

2.2.5.3 Interpretation of results

As the assay was completed, teswdre analyzed automatically by
the computer . Fluorescence was measured twicthe reagent strip’s reading
cuvette for each sample tested . The firsdirey was a background reading
of the substrate cuvette before theR$SPwas introduced into substrate.
The second reading was taken after incnpatihe substrate with enzyme
remaining on the interior of the SPRsent, RFV ( Relative Fluorescence
Value) was calculated by subtracting the bemligd reading from the final
result .

This calculation usually appears the results sheet . The TSH
results were calculated automatically by thstrument using calibration curves
which were stored by the instrument memorpddameter logistic model ) the
concentration were expressed in plU/mim@as with TSH concentration
greater than 60 plU/ml , must be re-assayedr aftlution inthe TSH diluents
( R1) .Multiply the result by dilution factdio obtain the sample concentration.
Interpretation of test results shoulde Imade taking into consideration

the patients history and the result dainy other tests performed .
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2.2.5.4 Content of TSH ( Thyroid Stimulating Hornmone ) Kit:

60 TSH_strips(STR)

60 TSH SPRs (solid phageReady to use.
receptacle)
2% 3

Reconstitute with 3 ml of distilled water . Wali
for 5to 10 minutes. Mix . Stable after
reconstitution for 14 days at (2-8) or until
the expiration date on the kit at -25%%. 5

TSH control(C1) freeze thaw cycles are possible .

1x3 ml Human serum + human TSH + preservativeg

( lyophilized) Range in plU/ml ( micro — international wni
per milliliter ) is indicate in MLE card &ift the
following mention Control C1 Dose Value
Range .

TSH calibrator(S1) Reconstitute with 2ml of distilled water . Wait for

1x 2 ml to 10 minutes . Mix. Stable after reconstitution fa

( lyophilized ) 14 days at (2- 8C or until the expiration date o
the kit at- 25 +68C .5 freeze thaw cycles are
possible .
Calf serum + human TSH + preservatives . The
concentration in ulU/ cmi is indicated on the ML
card after the following mention calibrator (Sl)
Dose Value . The confidence interval in Relative
Fluorescence Value is indicated on the MLE ¢
after the following mention Calibrator (S1) RFV|
Range .

TSH diluents(R1) Ready to use . Calf serum + 0.9 g/l sodium azidé
1x3 ml ( liquid)

1MLEcard ( Master Lot |} Specification for the factory master data requieg
Entry ) calibrate the test : to read MLE data .
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2.2.6 Anti —Helicobacter pylori IgG Antibody ELISA method (Stolte1993 ).

2.2.6.1 Principle :

The quantitative immunez@natic determination of IgG - class
antibodies againsiHelicobacter pylori is based on the ELISA (Enzyme Linked
Immuno Sorbent Assay ) technique . Microtiteripstwells were pre-coated with
H. pylori antigens to bind corresponding antibodiéstime specimen. After
washing the wells to remove all unbound samméenal horseradish peroxidase
( HRP) labeled anti -human IgG conjugate was dddéis conjugate bind to the
capturedHelicobacter specific antibodies . The immune complex fornt®dthe
bound conjugate was visualized by adding tetrdnphdienzidine (TMB) substrate
which gave a blue reaction product .

The intensity of this protlucvas proportional to the amount of
Helicobacter specific IgG antibodies in the specimen . Suthacid was added
to stop the reaction . This produced a yellogp®int color . Absorbance at 450
nm was read using an ELISA micro welltplaeader .

2.2.6.2 Reagents supplies

» Helicobacter pylori coated wells IgG: 12 break apart 8 wedisroff
strips coated wittHelicobacter pylori antigen in re-sealable aluminium
foil.

* |gG sample diluents (contains 0.1 % cathonk bottle containing100 ml
of buffer for sample dilution ; pH 7.2 + 0.@loured yellow ready to use .

e Stop solution:1 bottle containing1l5 ml sulphuriecdadd.2 mol/lreadyto use .
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* Washing solution (20 x conc. Contains 0.1 % BdloriL after dilution) : 1
bottle containing 50 ml of a 20 - fold concetddh buffer for washing the
wells ; pH7.2+0.2 .

» Helicobacter pylori anti —1gG conjugate (contains 0.2 % Bronidox:IL)
bottle containing 20 ml of peroxidase labekrdtibodies to human IgG
;coloured blue ; ready to use .

« TMB substrate solution : 1 bottle containing a8 3,3’,5,5- tetramethyl
benzidine ( TMB ) ready to use .

» Helicobacter pylori IgG standers ( contains 0.1 % cathone ): 4\each

containing 2 ml ; ready to use .
Standard A : O NTU / ml
Standard B : 15 NTU/ml

Standard C : 75 NTU /ml
Standard D : 150 NTU /ml

2.2.6.3 Assay procedure

* Dispense 100ul of each standards (A,B,Cand Dsaniples were diluted
into respective wells .well A1 was leaved toe tsubstrate blank .

» wells were covered with the foil supplied in the.k

« Incubated for 1 hour *5 minutes at 37%Cl.

* When incubation has been completed ,the failonead, the content of the
wells aspirated and washed each well threegiwith 300 pl of washing
solution .
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Overflows from the reaction wells was avaideThe soak time between
each wash cycle should be > 5sec. At the endraefmaining fluid carefully

removed by tapping strip on tissue paper ptothe next step . Washing is
critical .Insufficient washing result in poor prgon and falsely elevated

absorbance values .

» Dispense 100ul ofHelicobacter pylori anti — IgG conjugate into all wells
except for the blank well (e. g. A 1) Coveradth foil.

 Incubated for 30min. at room temperature( 2@%9°C and not exposed
to direct sunlight .

 Washing step was repeated .

» Dispense 100 pl TMB substrate solution intoveells .

« Incubated for exactly 15 min. at room tempee (20to 25§ Cin the
dark .

o dispense 100 ul of the stop solution intd \&klls in the same order
and at the same rate as for the TMB suless@lution .

* The absorbance of the specimen was measutd®0a8620 nm within 30

min. after addition of the stop solution .

2.2.6.4 Interpretation of Results

Normal value ranges for tlEISA should be established by each
laboratory based on its own patient pagpans in the geographical areas
serviced . The following values should bexsiders as guide line : Reactive:
> 20 NTU /ml, Grey Zone ( equivocal) : 15 —-20 WTml and None reactive: <
15 NTU/ ml
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2.2.7 Cholesterol EstimatiofYounget al.,2000).
2.2.7.1 Principle

This method for the measnent of total cholesterol in serum
involve use of three enzymes cholesterol estgi@E) , cholesterol oxidase (CO)
and peroxidase ( POD). In the presence of thendorthe mixture of phenol
and 4 -aminoantipyrine (4- AA) are condensdy hydrogen peroxide to
form aquinoneimine dye proportional to tbencentration of cholesterol

in the sample.

CE
Cholesterylesters —— Cholesterol + Fatty acids

co
Cholesterol + 0, ——— Cholestenone + H, O,

H,0, +POD
4 — AA + Phenol —— Quinoneimine + 4 H, 0,

2.2.7.2 Reagent Composition

R1 : Monoragent pH 7.0

Sodium cholatel mmol /I
Cholesterol esterase > 250 U/L
Cholestero oxidase> 250 U/L
Peroxidase> 1KU/L

4 —aminoantipyrine0.33 mmol /L

Phenol 4 mmol/L

None — ionic tensioactives2

CAL: Cholesterol standard
Cholesterol 200 mg/ dl ( 5.18 mmol / L)
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2.2.7.3 Procedure

* Reagents and samples were brought to room termperat
* Pipette into labeled tubes :

Tubes CAL standard
R1

.Monoreagent
Sample
CAL. Standard

* The tubes were mixed and incubated for 10 tasat room temperature
or 5minutes 37 C .

» The absorbance ( A) of the samples andsthedard was read at 500
nm against the reagent blank .

2.2.7.4 Calculation of the Results

A (500 nm) of sample
A (500 nm) of standard

Cstandard = Mg /dL total cholesterol

A=absorbance

C=Cholesterol standard ( CAL)

Samples with concentrations higher than 60Gingdhould be diluted 1:2 with
saline and assayed again multiply the resyit® bif results are to be expressed

as Sl units apply : mg/dL x 0.0259 =mmol / L
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2.2.8 Triglycerides Estimation(Young,2000).
2.2.8.1 Principle

The method is based bea énzymatic hydrolysis of serum or
plasma triglyceride to glycerol and free yfatcids (FFA) by lipoprotein lipase
(LPL).The glycerol is phosphorylated by adenestriphosphate (ATP) in the
presence of glycerolkinase (GK) to form @al - 3- phosphate (G-3-P) and
adenosine diphosphate (ADP). G-3-P is oxidigeglycerolphosphate oxidase
(GPO) to form dihydroxy acetone phosphate (DHARI hydrogen peroxide .A
red chromogen is produced by the peroxid@B(Rcatalyzed coupling of 4-
aminoantipyrine (4-AA) and phenol with hydrogeergxide (HO,) , proportional
to the concentration of triglyceride in thangple .

LPL
Triglycerides + 3 H, 0 —— Glycerol + 3 FFA
GK
Glycerol + ATP ————=Glycerol-3 —P + ADP
GPO
Glycerol—3 —-P + 0, =—— DHAP + H,0,

H;03 ;pop . ..
4 — AA + 4phenol ————— Quinoneimine + H,0

2.2.8.2 Procedure

* Reagents and samples were brought to room tetapera

* Pipette into labeled tubes

Tubes CAL standard
R1 .Monoreagent 1.0mL

Sample —
CAL. Standard 10pL
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* The tubes were mixed and incubated forl5 atinoom temperature (16
-25)°C or 5 minutes at 37C.

* The absorbance ( A) of the samples and thedatd was read at 500 nm
against the reagent blank

2.2.8.3 Reagent Composition

R1: Monoragent pH 6.8

Composition concentration

[LPL (ipoproteinfipase)  J>12KUL
[GK (alycerolkinase) ____ |>1KUlL

> 10 KU/L
[ATP (adenosine triphosphate) | 2.0 mmol /L
vo 40 mman
[POD (peroxidase) _ |>25kun
0.5 mmol /L
[Pherol  ]3mmon

None — ionic tension actives 29/ L (wh)

CAL: Triglycerides standard

Glycerol 200 mg/ dl ( 2.26 mmol /L)

2.2.8.4 Calculation of the Results

A (500 nm) of sample o
A (500 nm)of standard

Cstandara = mg /dLTriglycerides

A absorbance
C=Cholesterol standard (CAL)

Samples with concentrations higher than 80@mghould be diluted 1:2 with
saline and assayed again . Multiply the resuits2h If results are to be expressed

as Sl units apply : mg/dL x 0.0113 = mmol /L
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2.2.9 HDL-Cholesterol Estimation(Tietz et al.,1995)
2.2.9.1 Principle

This technique use a separatmethod based on the selective
precipitation of apoliprotien B-containing lipmteins(VLDL,LDL and(a) Lpa )
by phosphotungstic acid / MgCl sedimentation of the precipitant by
centrifugation , and subsequent enzymatic analysfs high density

lipoproteins(HDL) as residual cholesterol remainimdghe clear supernatant .

2.2.9.2 Reagent Composition

R1 : Precipitating Reagent

Phosphotungstic acid 0.63 mmol /L
Magnesium Chloride 25 mmol /L

CAL: Cholestrol standard
Cholesterol 50 mg/ dl ( 1.3mmol / L
R2 : Cholesterol MR

2.2.9.3 Procedure
2.2.9.3.1Precipitation

* Reagents and samples were brought to room terperat
* Pipetted into labeled centrifuge tubes :Samp@eddard 0.2 m L,
Precipitating reagent 0.4 mL .

Sample

Ratio =1 Dilution factor =3
Reagent 2

* Vortex and allowed to stand for 10 minutes at raemperature .
Centrifuged for 10 minutes at 4000 rpm or 2 miswe12000 rpm .
Separated the clear supernatant within twardo
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In case of turbid supernatants caused by elevatggycerides (> 350 g/dL)
the sample should be diluted 1:2 with saline apgst2,3,4 and 5 repeated .
Multiply the result of the colorimetry by 2.

2.2.9.3.2 Colorimetry

* Cholesterol MR mono reagent and the cholesstaoidard ( 50 mg/dL)
of the kit were brought to room temperature .
» Pipette into labeled tubes :

Tubes

Sample
Supernat

Standard
Supernat

Monoreagent

1.0 mL

1.0mL

Supernate

50uL

Standard

50uL

* Mixed and allowed the tubes stand for 10 minate®om temperatureor 5
minutes at 37C .

 The absorbance (A) of the supernatant andstdrelard was read at 500
nm against the reagent blank .

The color is stable for at least 30 nwsyprotected from light .

2.2.9.4 Calculation of the results

A(SOO nIn)Supernatant
A(5 00 nm) standard

X Cstandara = Mg/dLHDL — Cholesterol

A = Absorbance
C= Cholesterol standard

If result are to be expressed as S| units yapplg /dL x 0.0259 = mmol / L
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2.2.10 Low density lipoprotein ( LDL) EstimationFriedewaldet al ., 1972)
LDL-cholesterol could be mdhted mathematically from total

cholesterol , triglycerides and HDL - cholestertding the formula :

LDL -cholesterol = Total Chdle®l - (tri/5 - HDL) mg/ dL

2.2.11 Very Low density lipoprotein ( VLDL ) Estimaion (Willson et al .,1981)

Very low density lipoproteirorecentration was calculated as one
fifth of the serum triglyceride .

VLDL mg/dl = Triglycieles /5 (mg / dl ).

2.2.12 Body Mass Index(B.M.I) calculation

Body Mass Index (B.M.l) is a simpndex of weight-for-height that
Is commonly used to classify under weight,roueight and obesity in adults.
It is defined as the weight in kilogramssided by the square of the height
in meters (kg/rf).

2.2.13 Statistical Analysis®:

The following statistical data arsma$yapproaches were used in order to
analyze and assess the results of the study ummgbdication of the statistical
package (SPSS) ver. (10.0)(Landau and Everitt, 2004

» Descriptive data analysis

@ All the Statistical Analysis and Findings resultsvere Supervised by Bio-Statistician Prof. (Dr.)
Abdulkhaliq Al-Nageeb, College of Health and MedichTechnology, Baghdad — Iraqg.
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a- Tables ( Frequencies and Percentages).

b- Descriptive Statistics (Mean, 95% Confidence Indéfor mean, Standard
deviation, Standard error, two extreme values Mid Max.).

c- Contingency Coefficients for the association table

d- Person's correlation coefficients.

e- Graphical presentation by using :
- Bar Charts.
- Cluster Bar Charts.

 Inferential data analysis:

These were used to accept or reject thesstati hypotheses, which

included the following :

a- Levene test for equality of variances and Analg$igariance test for
equality of mean values as well as the Least saamt
difference(LSD) test.

b- T-test for testing two independent samples.

c- Contingency Coefficients test for the causes cati@t ship of the
association tables.

d- T-test, for testing the meaningful of the Persorrralation
coefficients.

e- Odds Ratio coefficient for represents the numbetiraés that the
target Related Rates (Sapmle-1/ Sapmle-2) at tbecition tables
with 95% Confidence interval.

f- Tests the hypothesis that the row and column viesakare
independent, without indicating strength or directi of the

relationship. likelihood-ratio chi-square, are Appl
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For the abbreviations of the comparison significgnC.S. ), we used the
followings:

- NS : Non significant at P>0.05

- S : Significant at P<0.05
- HS : Highly significant at P<0.01
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Chapter three Results and Discussion

3. Resultsand Discussion

3.1 Distribution of healthy and thyroid disorder patients according to gender.

A total of 122 samples belonged to patientdesuiy from thyroid
disorders, and 60 others were consideasd healthy individuals. Thyroid
disorder was found to be more abundanftemales ( 100, 81.96 % ) than in
males ( 22 , 18.03%) as shown in table ( 3MIpreover, females constructed
the vast majority of groups of hypothyroidism2(%2.62%) , hyperthyroidism
(22 , 18.03%) and controlled (26, 21.31%) groupsdversely, males showed
lowest incidences of hypothyroid(5, 4.09%)hyperthg( 3 ,2.45%) and controlled
(14, 11.47%) groups .

According to gender of healthy and patients inetlith the study ,statistical
analysis showed that were significant differendgg<a0.01 between (healthy and
hypothyroidism) ,(healthy and hyperthyroidism),(totied and hypothyroidism)
and (controlled and hyperthyroidism). [see apperidli]

These results closely related to a stymdrformed by Hamaet al.,
(2011) who found that thyroid disorders of patemfected with Helicobacter
pylori were more common in females than esialn another studies by
Vander (2013) and Darwisd al., (2006) thyroid disorders were found to
be higher in females than in males withatios of 10:1 and 3:1
srespectively . While these results wersagieed with a study performed
by Mansooret al.,(2011) who found that thyroid disorders were ma@punced

greater in males than in females.

Mahadevan (2010) stated that thyroid disorders rapre prevalent in

females ( with an incidence of roughly 8 t fimes) more than in males
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,which may be due to that female reproductivetiviig stresses the thyroid

gland .
Table (3.1) Distribution of healthy and thyroid disorder patientsaccording to
gender .
Gender | Healthy Patients Group (122) Total
(60) Controlled | Hypothyroid} Hyperthyroid]

No.| % | No.J] % No. % No. % No.| %

Females |31 |51.7J26 |21.31}52 |42.62]22 18.03| 100 |81.96

Males 29 |148.3]114 ]11.47)5 4.09 |3 245 |22 ]18.03

3.2 Distribution of healthy and thyroid disorders patients according to age.

It can be observed from table (3tBgat opportunity of  thyroid
disorders was increased with the age. Highestrrence of thyroid disorders
were recorded in the ages between (40- 49)yrs withtotal number of 30
(24.59%) which are distributed as; 11 ( 9.01%), 14 (11.47%) and 5 (4.09%) in the
controlled, hypothyroid and hyperthyroid groumespectively. Followed by ages
between (30- 39) yrs with a total number of 24.¥%0) distibuted as; 4 (3.27%),
14 (11.47%) and 6 (4.91%) in the controlled, hygatid and hyperthyroid
groups, respectively. While the lowest percgesaof thyroid disorders were
recorded in ages of less than 5 yrs and thesgeen (5 —9) yrs with a total
number of 4 (3.27%) for each. However, no hypaifd/disorder was recorded

in any patient of less than 5 yrs old.
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Table( 3.2):Distribution of healthy and thyroid disorders patients group according

to age
Age Healthy Patients Group (122) Total
group (60)
(year) Controlled | Hypothyroid] Hyperthyroidj
No.] % | No.J] % | No. | % No. | % No.| %
<5 7 11171 3 |245] O 000} 1 081} 4 | 3.27
5-9 4 1670 2 J163] 2 |163] O J 000} 4 | 3.27
10-19 | 151 25.0] 6 |491] 8 | 655 3 | 245] 17 |13.93
20-29 | 11 1183 3 |245| 6 | 491 6 | 4.91] 15 |12.29
30- 39 5 1830] 4 |3.27] 14 J11.47] 6 491 ] 24 |19.67
40-49 10 § 16.7] 11 | 9.01} 14 j1147 5 4,09 ] 30 |24.59
50-59 ] 7 |11.7] 7 ]5.73] 11 ] 9.01 3.27 ]| 22 |18.03
60-70 1 1701 4 1327] 2 ]163] O Jo00| 6 ] 491

According to the age of healthy and pasiencluded in the study, statistical
analysis showed there were significant differeratep < ( 0.01) between each
of the (healthy and controlled) group and thedlthy and hypothyroid ) group.

[see appendix II]

These results were closely related to a stpdgformed by Aboud (2011)
who was found high significant differences among agoups of thyroid patients
with peptic ulcer caused kiytelicobacter pylori ,and studies performed by
Pederseret al.,(2002) and Vadiveloet al.,(2013) who found that thyroid

45



Chapter three Results and Discussion

disorders incidence rates increased with patiages. On the other side Ahmed
et al.,( 2009) in their study they found that thyroidrimones levels increased in
the first decade of patients life and decreasedhe second and third decades
, While remained unaffected beyond the foult#tade of life.

3.3 Distribution of healthy and thyroid patients according to Body Mass | ndex

From the body weight and square of theight, body mass index (
BMI ) was calculated for each of the healthgividuals and thyroid disorders
patients. Results declared that thyroid disorg@tients can be classified to:
underweight (16.00 — 17.00 kdfth, normal weight ( 18.50 — 25 kgZjn over
weight (25—30 kg/rh) and obese ( >30 kg/’m .[see appendix XV ]

It can be observed from table (3.3) that highgstrcentages of overweight
patients were recorded in the control{@8, 10.65%) and hypothyroidism
(16,13.11%) groups , while in the obese patierttse highest occurrences were
in both controlled (13,10.65%) and hypothyrema ( 22,18.03%) groups.

According to BMI of healthy and patients includedthe study ,statistical
analysis showed there were no significant diffeesnat p> 0.05 between each of
healthy and patients groups . [ see appendix 1V ]

Koritschoret al.,(2011) declared that most important causés obesity
are unhealthy life style and hypothyramis Thyroid hormones are the
major regulators of energy metabolism, so thay change in the thyroid
status is associated with body weight changeversely, Mittalet al., (2010)
pointed out that there was no correfatiobetween thyroid hormones
status and body weight .
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Table ( 3.3) :Distribution of healthy and thyroid patients according to Body
Mass Index (BMI) .

B.M.I Healthy Patient Group (122) Total
(60)

Controlled | Hypothyroid] Hyperthyroid]

No.l % No.| % No. % No. % No. |l %

Under 5 1830 4 |327] 1 Jo0o81] 1 081] 6 | 491
weight

Normal | 19 | 31.7| 10 | 8.19] 18 |14.75f 8 6.55| 22 ] 18.03
weight

Over 16 | 26.7] 13 ]J10.65] 16 |13.11] 8 6.55| 37 ]130.32
weight

Obese | 20 | 33.3|] 13 J10.65] 22 ]118.03} 8 6.55] 43 |35.24

3.4 Lipid profilein healthy and thyroid patients.

The results in figure (3.1) declaredtthormal levels of cholesterol were
recorded in healthy , controlled and hypothyramdigroups mean value ( 180.7
mg/dl) , (188.7 mg/dl) and ( 190.4 mg/dl) respesly while lower cholesterol
levels were recorded in hyperthyroidism group mealoe ( 157.3 mg/dl).

Normal triglycerides levels were recatdein both healthy and thyroid
patients with mean value (173.5 mg/dl) in healthpup , (176.3 mg/dl) in
controlled group , (166.6 mg/ dl) in hypothyroidiszoup and (149.4 mg/dl) in
hyperthyroidism group.
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Figure(3.1):Mean value of lipid profileamong healthy and thyroid patients
[see appendix VII]
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High density lipoprotein (HDL) resultsawed that the normal mean values
were recorded in healthy (55.8 mg/dl) and contcb(I&1.2 mg/dl) groups higher

than that were recorded in hypothyroidism (44.9 di)jgand (41.2 mg/dl) in
hyperthyroid groups .

Low density lipoprotein (LDL) results mded normal value in both
healthy ( 88.8 mg/dl) group and thyroid patient®ugps : (101.7 mg/dl) in
controlled , (112.7 mg/dl) in hypothyroidism and & mg/dl) in hyperthyroidism .

Very low density lipoprotein (VLDL) resultgere recorded normal values in
healthy ( 34.72 mg/dl) group and in thyroid patgegtoups : ( 34.80 mg/dl ) in
controlled ,(33.40 mg/dl) in hypothyroidism and (9.21 mg/dl) in
hyperthyroidism.

Cholesterol and triglycerides afge tmajor circulating lipids which
are water insoluble, so that they can not besteared throughout blood
stream as individuals molecules; a large sphlepiagicles called lipoproteins
package them into a core surrounded by a gbfelvater -soluble proteins and
phospholipids so that , lipoproteins serve as aleki to transport cholesterol

and triglycerides from one partto anotherhiman body ( Mcdermott 2002).

According to the lipid profile of heajtland patients included in the study ,
statistical analysis showed that were significaiffeences at p < 0.01 between
(controlled and hyperthyroidism ) , (hyperthyisid and hypothyroidism ) and
significant differences at p < 0.05 between ( Hgaland hyperthyroidism)
according to cholesterol levels . As well as sigaifiit differences at p < 0.01
between ( healthy and hypothyroidism) , ( healtimg dyperthyroidism ) and
significant differences at p < 0.05 between ( adtegd and hyperthyroidism )

according to HDL levels and there were significdiffierences at p< 0.01 between
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(healthy and hypothyroidism) , ( hypothyroidism dngerthyroidism) according
to LDL levels . [see appendix IX]

Thyroid diseases are associated with varimetabolic abnormalities due to
the effect of thyroid hormones on the majoetabolic pathways (Peppeha
al.,2011). The explanation of thyroid hormones affeated lipid metabolism is
that thyroid hormone regulates the activity @ime key enzymes in lipoproteins
transport and ,therefore, alter the lipoprotéavels in hypothyroid patients
(Saini et al, 2012). As well as there was an association betwégicobacter
pylori and lipid abnormalities so, these results werseatlorelated to Ansast al
.,(2010) when they found that there was an assonid@weerH. pylori infection
and increased level of cholesterol and decreasetl ¢¢ HDL thus they suggested
thatH. pylori infection can be caused a lipid metabolism diss.

Results of the present study were cldesedhose of Peppat al., ( 2011)
and Kimet al., (2009) who recorded significant differencasiong the low

density lipoprotein (LDL) levels in both hypieyroidism and hypothyroidism
groups of patients .

3.5 Thyroid statusin healthy and thyroid patients

Regarding to the thyroid hormones (tdathyronine T3 and tetra-
lodothyroxine T4) and thyroid stimulating hormoffésH), results as shown in
figure (3.2), high level of T3 and T4 hormones di8H hormone were recorded in
hyperthyroidism group ,while low level of T3 and Mdrmones and high level of
TSH hormone were recorded in hypothyroidism groupenv compared with

healthy and controlled groups. [ see appendix VI ]

Tomer (2010) mentioned that many genetid emvironmental factors played

role in development of thyroid diseases(hypothyisoid or hyperthyroidism),

50



Chapter three Results and Discussion

while Cappa et al (2011) listed age, gender, pregnancy, bacteriettion and
socioeconomic level as the most affected factorshyroid diseases .

Mean of T3
Mean of T4

151 84.2

Healthy Hypothyroidism Healthy Rypothyroidism

. Controlled thyroidi
Controlled Hyperthyroidism ontrole Hyperthyroidism

Groups
Groups

= [T

Healthy Hypothyroidism
Controlled Hyperthyroidism

Groupu-

Figure (3.2): Mean value of thyroid hormones ( T3 and T4) and TSH hormone
among healthy and thyroid patient groups.

51



Chapter three Results and Discussion

3.6 Distribution of Helicobacter pylori among healthy and thyroid patients.

Results of antiH-pylori 1gG antibodies (table 3.4) showed that highest
percentages ofH. pylori infections were detected in both hypothyroid (794.)
and hyperthyroid (72 %) groups, while the lowestcpatage was recorded in the
healthy group; this could be related to the faet H. pylori infection incidence
increased in thyroid patients groups who hamormal levels of T3,T4 and
TSH hormones. In the controlled group, the peamgatof H. pylori infection
occurrence was (77.5%), which falls between thoesalts of healthy individuals
and the thyroid patients group .

Statistical analysis has been slidowihat by comparison between (
healthy and controlled) groups an odd ration shibweat negative outcomes of
H. pylori infection increased 1.7 times in healthy g@rowhen compared with
controlled group ,that is mean positive outconmescontrolled group increased
in the same ration when compared with healthypug. But when compared
(healthy and hypothyroid) groups the odd ratiovetd that negative outcomes
increased 9 times in healthy than hypothygioup as well as the positive
outcomes increased at the same ratio in hypamthgroup when compared with
healthy group. While the comparison between (hgalnd hyperthyroid) groups
odd ration showed that positive outcomeasxcrdased 1.3 times in

hyperthyroid than healthy .

In comparison between (controlled and dtlgproidism) groups the odd
ratio showed that negative outcomeshhfpylori infection increased 5 times in
controlled than in hypothyroidism group, antevversa the positive outcome
increased at hypothyroidism group than contdofjeoup. While when compared
the (controlled and hyperthyroidism) groups tlueld ratio showed that the
negative outcome oM. pylori infection increased 0.8 times in cong&dll
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than hyperthyroid. As well the odd ration wled that positive outcomes of
H. pylori infection increased 6.99 times in hypothyroid ewhcompared with
hyperthyroid . [see appendix XI ]

These results showed that there were @ hmgygnificant correlation
betweenH. pylori infection and hypothyroid disorders amongheatthe
healthy individuals , controlled and hyperthgiem groups . This may be
referred to the fact that the thyroid hormonesynnfluence the gut motility
modulation neurology and smooth muscles functibigpothyroidism could be
associated with decreasing frequency of rhiytloolonic activity and slowing
oro-cecal transit time . The pathogenic linkuldobe that intestinal motor
dysfunction associated with hypothyroidism rezhicability of the small
bowel to clear luminal bacteria ( Lauritagi@l 2007 and Yaylalet al .,2009)

Results of the present study are dosestudy performed by Hamat al.
(2011) who found significant correlation betweéh pylori infection and
hypothyroidism, and the study performed by Stetzhl. (2008) who found an
association betweend. pylori infection and autoimmune thyroid diseases (
ATD). Adversely, Tomasiet al.(2005) found that there was no association
between H. pylori infection and autoimmune thyroid diseaseBA, as well
as Bassiet al.(2010) who detected high significant increase ia Ith pylori
prevalence in the Graves' diseases patiengpe(thyroidism ) and Bassi al.
(2012) found a marked correlation between theeree ofH. pylori and Graves’

disease but not in the Hashimotos’ thyroiditisypothyroidism).
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Table(3.4):distribution of H. pylori among healthy and thyroid patients.

Freq Helicobacter
Group &Percentages — gpylor:D — Total
Freq. 20 40 60
% Group 33.3%| 66.7% 100%
Healthy % Helicobacter 51306 28% 330
pylori 270 0 0
Freq. 9 31 40
% Group 22.5%| 77.5% 100%
controlled % Helicobacter | ;5 1o,/ 51 794 22%
pylori ' '
Freq. 3 54 57
% Group 5.3% [ 94.7% 100%
Hypothyroidism 0 .
% Helicobacter 0 0 0
oylori 7.7% | 37.8% 31.3%
Freq. 7 18 25
% Group 28% | 72% 100%
Fyperiyroldism | o Helicobacter | 17 go4l 12 o5, 13.7%
pylori ' ' '
Freq. 39 143 182
% Group 21.4%| 78.6% 100%
Total 0 .
70 Helicobacter | 4 50,1 10094 100%
pylori

Bugdaciet al.(2011)in their study found a high prevalence Hbf pylori
infection in the hypothyroidism patients, in aduoliti the effect of H. pylori

eradication was in adequate response tooxime therapy, while in
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study performed by Soveidt al. (2012) found significant association &f.
pylori infection with both hypothyroidism and hyperthyrsith patients was
reported.

The fact of association between thyroitigmds and H. pylori infection
was supported also by other studies; suthase performed by EI-Ashmawy
et al.,(2011) who found that a correlation betwednpylori infection and the
presence of autoantibodies against thyroidgeans, and highly significant
prevalence oH. pylori infection in the ATD patients when compared with
healthy individuals .

Another studies were performed to imprdfie effect of some factors on
development of autoimmune thyroid patientsedatéd withHelicobacter pylori
a study performed by Wei (2009) to improve thssociation betweenH.
pylori infection and autoimmune thyroid disease iditawh the influence of
geographical factor on opportunity of the depment of such correlation .
Another study performed by Karaca al. (2004) reported how the lower
socioeconomic status is considered as amporntant risk factor for the
development of H. pylori infection . As well as other study performed by $hi
al.,(2013) when they found an association betwekh pylori infection and
autoimmune thyroid diseases , they suggestedihag@ylori may play a role in the
development of autoimmune thyroid diseases.

According to the results of this studgttiwvere found highly incidence rate
of Helicobacter pylori infection in hypothyroidism group, such correlation
depending on several factors that may influencalitierences between the results

from one study to another.
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1.2 Helicobacter pylori historical review

Helicobacter pylori is considered to be as one of the most common
pathogenic bacteria that colonizes human stomaahying from 70 % in
developing countries and less than 40% in teeelbped countries (Dubois1995
; Minov et al., 2011).H pylori is the major causative agent of gastritis and
responsible for development of adenocarcinoynstimulating cell proliferation
and induces apoptosis (kieh al.,2012). This bacteria has been classified as
group | carcinogen by the World Health OrganizatidHO (Blaser and
Parsonnet, 1994).

H. pylori has been discovered by Marshal and Warren in 1@&&lly
named Campylobacter like organism then subsequently nam@ampylobacter
pyloridis ,Campylobacter pylori and finally Helicobacter pylori (Kusterset al.,
2006). GenusHelicobacter which consists of 20 species belongs to the
subdivision of thdProteobacteria , orderCampylobacter, family Helocobateracae
(Vandeplans, 2000).

1.2.1 Bacterial morphology and growth requirement

Helicobacter pylori is a Gram- negative spiral bacteria measuring 2-4
um in length, 0.5-1 pm in width and has 2-6 shehfileggella 3 pm in length
(Nedrud and Czinn ,1999 ;Gwb al., 2011). Kusterst al.(2006) found thatH.
pylori growth at optimal rang of : temperature 34-G0 pH5.5 -8.0 but can
survive at pH 4 and the key feature Bf pylori its microaeropholicity.
Growth at optimal level of :2-5% oxygen5; 10 % carbon dioxide and 85

% nitrogen.
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1.2.2 Pathogenecity of Helicobacter pylori

Helicobacter pylori colonizes the stomach and induce chronic gastritis.
This bacteria survive in the stomach for lomgetwithout any symptoms in
most of infected people (Pacifiebal.,2010). In order to colonize the stomach
H. pylori must survive in acidic pH, its survival deparglion production of
urease enzyme (Lynch, 2005), in addition to émzyme this pathogenic bacteria
produce other enzymes which damage of host emtheéll such as catalase,
protease and phospholipase (Tsang and Lam, 19%@)eial spiral shape and
flagellar motility play an essential role in storhacolonization and allow it to
move easily through the mucous layer (Dubois,1995).

1.2.3 Bacterial virulence factors
1.2.3.1 Urease enzyme

Urease enzyme is a cytoplasmic enzyna¢ donsisting of  two
structural subunits (UreA and UreB). It hydroly#ee urea to carbon dioxide and
ammonia in order to neutralize the acidity of sh@mach (Suerbaum and Michetti
2002 ; Aguilaet al., 2001).

1.2.3.2 Vacuolating cytotoxine A (VacA)

VacA could be the most sever toxinrstd by all H. pylori strains.
VacA is associated with tissue damage by inducesation, cytochrome release
from mitochondria leading to apoptosis and resgmasfor initiation of pro-
inflammatory response (Palframahal .,2012).VacA toxin is encoded hsac A
gene which express in &l. pylori strains (Suzukiet al.,2012).
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1.2.3.3 Cytotoxin associated gene A(cagA)

CagA toxin is directly injected intbet host cells via type IV
secretion system and undergo tyrosine phogjaimm to enhance its activity
in promoting cellular proliferation and carogensis (Miweet al.,2002 ;Suzuki
et al.,2005). Cardaropolet al.,(2011) were described CagA as a highly
immunogenic toxin encoded bgag A gene which located at one end of Cag
pathogenesity island (PAI) which encodes type &¢rstion system through
which Cag A toxin delivered to host cells.

1.2.3.4 Adhesions

Adherence ofH. pylori to gastric epithelium facilitates initial
colonization, persistence of infection and delivgrof virulence factors to host
cells ,also adhesions is necessary for immatf inflammatory cascade
(Makolaet al.,2007). The best characteristidspylori adhesion molecules that
have been described to date is the outer memimantein BabA (blood group
antigen binding adhesion ) which encodesbBA genes .BabA toxin mediates
strong binding of bacteria to fucosylated” Lélood group antigen structure
found on the surface of epithelial cells so ti&bA toxin involve in bacterial
and host cells interaction(Yamaodizal.,2000; Clyne et al.,2007).

Other adhesion ofH .pylori have been identified was SabA (sialic acid
binding adhesion A) bind to sialytated glycdapio L& (carbohydrate
structure ) which expressed in inflamed gastrsutes(Wroblewsket al.,2010).
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1.2.4 Host immuneresponse

Helicobacter pylori has been developed a variety of mechanism to
survive and interact with respective host cells Mk et al.,2003). Isomotat al.
(2002) have been mentioned thidt pylori activate several different signaling
pathways within host gastric cells that eventuddlgd to development of peptic
ulcer and gastric cancer, also induce productidn irderleukin, tumor necrosis

factor and pro inflammatory cytokines (Kim and Kig®09).

Regulatory T cells have a key role in immunsponse toH. pylori
(Bornschein and Malfertheiner,2011) which triggetiledugh bacterial attachment
to host epithelium cells by binding to the surfatass Il major histo-compatibility
complex molecules leading to secretion of inflanomatchemokines (Kacet
al.,2006). Suzukiet al. (2005) stated that persistence Hfpylori infection due
to insufficient immune response which failute eliminate infection and
inhibit T cells proliferation , macrophage , mtoxide production and eventually

prevent Phagocytosis.

1.2.5 Epidemiology and transmission

Bureset al.,(2006) found that Helicobacter pylori prevalence
gradually increases with age . The epidemiaklgstudies showed thaH.
pylori infection is a worldwide phenomena (Khuroo200There are many
factors that associated witH. pylori prevalence and transmission, they include:
place of residence, parents education, low soomm@mic level, crowded
accommodation and unsafe water supplies all maysidered as a high risk

factors for spread infection (Hardin and WrightQ2)
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1.2.6 Diagnosis of Helicobacter pylori infection

Several invasive and non invasive tests arxailable to detectH.
pylori infection. Invasive techniques indeed endoscapyd mucosal biopsy
that will be later subjected to culture omapid urease test and histological
examination , endoscopy is more expensive , agpl®# for patients and there
is a definite risk of complications (Mis@ al., 2006) thus using of
noninvasive tests for diagnosis . pylori infection become more frequent due
to high accuracy rate, inexpensive, readilyailable and enable to discriminate
between active or past infection with theyamism ( Golcet al., 2000).

Invasive techniques includes : histology exaton , rapid urease test
and bacterial culture ( Uemuea al. ,2005).While non invasive techniques are :

stool antigen test, urea breath test and imnaseay test (Isomo# al., 2005).
1.2.7 Helicobacter pylori prevention and treatment

Cover and Blaser (2009) mentioned thdélicobacter pylori colonized
the human stomach for many decades without agwwenssequence , the presence
of H. pylori is associated with an increased risk of developnoérseveral
diseases including : peptic ulcer, gastric mucosso@ated lymphoid tissue
(MALT) and gastric cancer. Shiota and Yamaoka (204dggested that early
eradication ofH. pylori should be recommended for patients with papgter

to prevent the development of gastric cancer .

For the eradication of H. pylori infection , some conclusions were
reached among them that treatment should usézhsit three associated drugs
(Cai et al.,2009) by considering some criteria of the emoslrugs which
include: knowledge about the structural chamstics and the pharmacokinetics

of each drug, each medication should be act dyrextlthe bacterium, be able to

7
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dissolve rapidly in stomach and remain stable acaowide pH range especially in
acidic environment (Roeslex al ., 2012). Therapeutic options usually include :
clarithromycin , amoxicillin and metronidazole (e therapy) as well as proton
pump inhibitor considered as the first line defen&&hoiet al., 2012; Sachs and
Scott 2012).While Muller and Solink (2011) mentidnéhat development of
vaccine againsH. pylori is a desirable option and significant progress len

made in treatment of infection.

1.3Thyroid gland

Thyroid gland is a butterfly shaped in the bat¢he neck just below the
larynx that produces important hormones tetra-iogaixine(T4) and tri-
lodothyronine (T3).Thyroid hormones are necesstry several functions
including : brain development, growth, fuel metadml, reproduction ,regulate
body temperature and blood pressure. T3 and Tduptmn were controlled by
thyroid stimulating hormone (TSH) which is proddc&om pituitary gland. TSH
production controlled by thyroid releasing hormori€RH) produced by
hypothalamus . That means the thyroid gland latgsi its hormonal secretion
with the aid of hypothalamus and the pituitgtgnd in a process is TRH is
triggered pituitary to secrete TSH which in turtistehyroid gland to capture
lodine from the blood to synthesized and produtéandT3. Hypothalamus and
pituitary gland reduce TRH and TSH whenT4 is re&ghadequate level in

circulation (Goodman, 2003).

The process of thyroid hormones synthesisirscm follicles (follicles
are a small globular functional units that comptsgoid gland),these follicles

contains proteincious material called colloidheT process begins when iodide
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enter the thyroid gland via protein channelechlsodium iodide symproter (
NIS) which its activity is simulate by TSH .Oncéodide enters the cell is
converted to iodine, iodine thrown out into oal by protein called pendrin
then bound to tyrosine in a series steps to farmanoiodotyrosine (MIT) and
diiodotyrosin(DIT),a molecule of MIT couples witldIT to form triidotyrosine
(T3) and two molecules of DIT combine to form Rl these steps are catalyzed

by thyroid peroxidase(TPO) enzyme(Fig. 1.1) .

Fig.1.1:Steps involved in thyroid hormone synthesisMIT,DIT, T3 and T4 stand for mono-,
di-, and tetraiodothyronine respectively. The steps of thyroid hor mone release are detailed
A:uptake of thyroiglobulin by endocytosis ,B:thyroglobulin lysae breaks down
thyroglobulin,deiodinases break down thyroid hormones. Excess iodine is extruded from
vesicles ans C: the exocytosis of the vesicles causes of secretion of T4 and T3 (Unnikrishnan

and Jayakumar 2010).
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The amount of iodine regulates the horasosecreted by thyroid gland.
lodine deficiency leads to a reduction in thyroidrihones synthesis, while the
absence of iodine leads to the removing of inisibieffect for TSH production
that is mean high TSH level this in turn incretiggoid gland activity affected
by elevated TSH level and no sufficient iodinedigs for T3 and T4 synthesis
, this known as hypothyroidism.While high ambaf iodine leads to
increasing of T3 and T4 synthesis rate aeduce TSH level thus lead to
accumulation of T3 and T4 in follicles and catlsgotoxicos , this is known
hyperthyroidism (Raven and Johns®995; Richard ,2004).

1.4 Thyroid diseases
1.4.1 Hypothyroidism

Hypothyroidism is a state of low serum levéltloyroid hormones(tri-
lodothyroinine T3 and tetra-iodothyroxineT4)and ighh level of thyroid
stimulating  hormone(TSH). The most common causetho$ disorder is
autoimmune thyroid disease. There are a geneiic sveral environmental
factors can triggered of such disease (William (0@rown and Francis (2011)
mentioned that hypothyroidism during fetal depehent or early infancy results
in cretinism (congenital hypothyroidism) which cass respiratory difficulties,
bone and muscle dystrophy, and mental deficiencghidren and females more

susceptible than males.

1.4.1.1 Symptoms of hypothyroidism
Most common symptoms of hypothyroidisre: thyroid gland

enlargement ,patient may begin to feel tirsdwaell as skin , hair, and

10
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fingernails also grow more slowly and became tmekk dry, and brittle. some
hair loss may be noticed. In some cases @pothyroidism tissues beneath
the skin appear to a puffy characteristic , saollappearance known as
myxedema this is often particularly apparent adodsce and eyes (Boelaert,
2005). Zdraveska and Kocova (2012) mentioned dineulation were affected
and heart rate slow down, intestinal activity slowd, patient may become
constipated. A few pounds of weight gain magcur, muscles become
painful. As well as Hoogendoorn (2004) who haplaned some other
symptoms such as memory loss, decreased abilityindk, depression. Some
patients suffer loss of balance and difficuity walking and hypothyroidism
affected on females reproductive system and cdals®er, heavier and more

frequent menstruation .

1.4.2 Hyperthyroidism

Hyperthyroidism is a state of high level of i hormones (tri-
lodothyroinine T3 and tetra-iodothyroxine T4) amow level of thyroid
stimulating hormone (TSH). In the early stagéshyperthyroidism, a person
may have virtually no symptoms but laboratory tesisy show a suppressed
(below normal) TSH level. Thyroid stimulating horn@is the most sensitive test
in diagnosing thyroid disorders. The most commouseaof hyperthyroidism is
Graves' disease, called toxic goiter. This isaatbimmune disease in which
immune system over-stimulates whole gland to mas&e tmuch hormone
(Rapoport 2001). A patients with Graves' diseat®® have some involvement
with their eyes in which the eyes may become infldrand appear enlarged. This
is described as thyroid eye disease or "exophtr&lmdyperthyroidism is also

caused by toxic nodular goiter, a condition in whane or more nodules of the
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thyroid becomes overactive. The overactive nesludctually act as benign
thyroid tumors ( Brand and Gough, 2011 ).

1.4.2.1 Symptoms of Hyperthyroidism

The most common signs and symptoms of ehkgroidism may
include: high heart beat, diarrhea ( Iglestal ., 2010) and muscles weakness
as found by Ris=t al.,(2005) that muscle protein breakdown increased in

hyperthyroidism.

1.4.3 Subclinical hypothyroidism

The term subclinical hypothyroidism is usked patients who have a
mildly increased levels of serum thyroid silating hormone (TSH) but
normal thyroid hormone (thyroxineT4 and triiodiotbgine T3) levels (Lorini
2003). Subclinical hypothyroidism is a relativelgnemon condition increased
with age and characterized by a mild thyroid gléamiture (Gesinget al.,2012).
The main causes of subclinical hypothyroidisme autoimmune thyroiditis |,
genetic abnormalities , iodine deficiency, obeségd inherited syndrome
(Cerbonest al., 2013).

1.4.4 Subclinical hyperthyroidism

Subclinical hyperthyroidism is defined abketcombination of a
suppressed TSH concentration, and normal serem T3 and T4 concentrations
( Toft 2001). Patients with subclinical hypenthigism are usually euthyroid.
The sensitivity of the pituitary gland tospend to minor elevations in
serum or tissue T3 and T4 levels is the main pdtsiplogical mechanism of

subclinical hyperthyroidism. Abnormal TSH leveainay remain for years

12
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without clinical symptoms of overt hyperthyrsioh (Diane ,2002 and Biond
,2012). According to its cause, subclinical hypgmidism can be classified as
endogenous and exogenous.The endogenous causdxiofisal hyperthyroidism
include multinodular goiter, Graves’ disease ligathyroiditis and other causes
of hyperthyroidism (e.g., trophoblastic tumors)heT exogenous causes of
subclinical hyperthyroidism include treatment wilbvothyroxine, exogenous
lodine exposure such as recent administration dioraontrast material(Vahab
2001).

1.5 Autoimmune thyroid disease (ATD)

Autoimmune thyroid disease (ATD) is common thre middle aged
women and the prevalence rate increases witarmivg age (Canaris 2000).
ATD comprises a series of interrelated cooddiincluding hyperthyroid
Graves disease (GD), Hashimoto’s (goitrous) thytisidatrophic autoimmune
hypothyroidism, postpartum thyroiditis (PPT) andhyroid associated
orbitopathy (TAO). Out of all these diseases, Hawslto’s thyroiditis (HT) and
Graves’ disease (GD) are the commonest types ame 6f the disease may
change to other as the course of the immune pogegresses. (De Lua
al.,2013). The development of auto-antibodiesthtyroid peroxidase (TPO),
thyroglobulin (TG) and thyroid stimulating horm® receptor (TSH-R) is the
main hallmark of ATD (Marcocci, 2000).

1.5.1 Etiology

The etiology of Autoimmune Thyroid Disease(®) are multifactorial

combination of genetic, environmental factonmfection by some bacteria

13
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such as Helicobacter pylori and geographical dependency because of
alimentary iodine intake that occurs in diff#regeographical location ( Brent
,2010 ; Lamfon ,2008).

1.6 Thyroid autoantibodies

Auto-antibodies causes cellular damage and altsn®id gland function.
Cellular damage occurs when sensitized T-lymphacyed/or auto-antibodies
bind to thyroid cell membranes causing cgkid and inflammatory reactions.
Alterations in thyroid gland function result fronhet action of stimulating or
blocking auto-antibodies on cell membrane receaptdhree principal thyroid
auto-antigens are involved in ATD. These are tidyrperoxidase (TPO),
thyroglobulin (TG) and the TSH receptor (Bryer-A2001).

1.6.1Thyroid peroxidase (TPO) antibodies

Thyroid peroxidase is the key enzymelgatiag both the iodination
and coupling reaction for the synthesis of thyrbbrmone. It is membrane
bound and found in the cytoplasm of thyrocyteswéts previously known as
thyroid microsomal antigen (Mclachian,1992). ARRO autoantibodies are
found in patients with autoimmune hypothyroidisndaGraves’ disease. Togethe
r with TG antibodies these are the predominantbadtes in TH. Anti-TPO
antibodies are mainly of the IgG class with 1IgG1d4g@4 subclasses in excess
(Silva, 2003).

1.6.2Thyroglobulin (TG) antibodies

Thyroglobulin composed of two identicalbanits. It is secreted by

the thyroid follicular cells into the folliculdumen and stored as colloid. Each

14
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TG molecule has around 100 tyrosine residues. Thesidues were coupled to
form the thyroid hormones triiodothyronine (T3)ahyroxin (T4). The sequence
of human TG has been determined (Ortiz 2018yrdglobulin autoantibodies

are found in patients with lymphocytic thyroiditsid Graves’ disease patients.
They are polyclonal and mainly of IgG class wilhf@aur subclasses represented.
TSH regulates the cell surface expression of BR@ TG altering the mRNA

transcription of these two proteins. These atffeare mimicked by auto

antibodies (both blocking and stimulating) in theras of the patients with GD

(Collison ,1991).

1.6.3 Thyroid stimulating hor mone receptor (TSH-R) antibodies

Thyroid stimulating hormone receptor (TSHR) expressed on the
plasma membrane of thyroid epithelial cells, iai€entral to the regulation of
thyroid growth and functions. TSH-R is the majautoantigen in the
autoimmuno hyperthyroidism of Graves’ Disease, whel cells and
autoantibodies are directed against the TSHRigen. Activation of the
receptor involves binding of cognate hormone to lrge ectodomain of the
THSR followed by interaction between receptor arehd membrane domain
(TMD) leading to the initiation of multiple signaly pathways and thyroid
hormones synthesis and secretion (Daweeal.,2010 ).

1.7 Pathogenesis of Autoimmune Thyroid Disease (ATD ) .

Graves’' disease shares many immunologic festumth autoimmune
hypothyroidism and though the thyroid stimulatihgrmone ( TSH) receptor
antibody (TRAB) are the ultimate cause of botitey and hyperthyroidism in

Graves’ disease , the nature of immune dysfunctiomolves many aspects of

15
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immune system including changes in both B cell &nzell function . In Graves’
disease T lymphocytes become sensitized to antigehs the thyroid gland and
stimulate B lymphocytes to synthesize antibodigbése antigens . One such

antibody is directed against the TSH receptar aitd binding of anti- TSHR
autoantibody to the TSHR on thyroid membrane resuolthyroid hormone hyper

secretion (Mahadevan, 2010) .

The serum concentrations of these antibodiesy v@mong patients and
there is no direct correlation between serum canaton of TRAB and serum
thyroid hormone concentrations in patients wittaw@s’ hyperthyroidism but
the presence of these antibodies is positivelyetated with active disease and
with relapse of the disease( aeal ., 2008 ) .

Hashimotos’ thyroiditis(HT) is characterized by ehic destruction of the
normal thyroid architecture , leading to hypothgirem . Programmed cell death (
apoptosis) has been implicated in the pathogerasidT normal thyrocytes
express the cell surface death receptor FAS ,dbutot express its ligand (
FASL). Graves’ disease and HT thyrocytes expréssh FAS and FASL , but
only HT thyrocytes appear to be vulnerable dpoptosis . Thl type cytokines
, which predominate in the thyroid gland of thaso@ with HT , appear to
promote FAS mediated apoptosis through the imoluof a group of enzymes
known as caspases . In contrast , Th2 type ayskprotect thyrocytes in
Graves’ disease by up regulating anti- apoptiostegns. In Grves’s disease(GD)
thyrocytes expressing FASL can promote apoptoSisfiltrating lymphocytes
presenting FAS ,thyrocytes survive in GD cell méstlacytotoxicity and produce
excess thyroid hormone in response to thystimulating immune globulins
Igs (Gerarcet al .,2006).

16
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1.8 Management of Thyroid disease

Both tri-iodothyroxine T3 and tetraiodothyro®i T4 used for the treatment
of thyroid hormones deficiency ( hypothyroidisrithgy are both absorbed well by
gut so they given orally. Levothyroxine is tim®st commonly used synthetic
thyroxine form, it is a stereoisomer of physiolaicthyroxine, which is
metabolized more slowly and hence usually only semtte daily administration(

Unnikrishnan and Jayakumar ,2010)

Hashimotos’ thyroiditis ( hypothyroidism) has nare , but can controlled by
thyroid hormone replacement and regular blood tastsheck levels of thyroid
hormones. Dose of levothyroxine depending on aglebady weight . The aim of

treatment of Graves’ disease correction of thynatwsis . current treatment of GD:
e Medication : anti-thyroid drugs , which inhibitqutuction or conversion of
the active thyroid hormone
eRadioactive iodine : iodine damages thyroid scetb shrink the thyroid
gland , thus reducing hormone levels .
eSurgery : a subtotal thyroidectomy , in which agg@n removes most of
the thyroid gland and renders it incapable ofrgweducing thyroid gland

hormone ( Mahadevan ,2010)
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1.9 Therelationship between autoimmune Thyroid Disease (ATD)and

Helicobacter pylori infection.

As mentioned before there are many factoas affect development of
autoimmune thyroid disease ( ATD), which inclugenetics and none genetics
(environmental and microbial infection ) factors .

Jueckstock and Mylonas (2010) mentioned tHdlicobacter pylori plays
role in ATD pathogenesis. Genetic factors inclutgrdid specific genes and
iImmune regulatory genes while none genetic factoctude: smoking, stress,
lodine intake, medication , pregnancy and badteand virus infection that
have been implicated with etiology of ATD (Eschéeal., 2011).

There have been controversial reports likitedicobacter pylori infection
to thyroid disorders including autoimmune thgralisorders (ATD). Thus some
studies have reported an increased prevalené¢éelcobacter pylori infection
in adults and children with ATD and relationshiptiseen Helicobacter pylori
infection and the presence of high titerglofroid autoantibodies , such as anti-
thyroglobulin ( anti -Tg) and antithyroperoxidasia TPO) antibodies resulting in
abnormalities of gastric secretion function. hias also been suggested that Cag
A + Helicobacter pylori strains increase the risk for ATD especiallyMvomen
, and that they are involved in the pathogenesisdathimoto’s thyroiditis this is
based on the detection of monoclonal antibodiesnag&ag A+ Helicobacter
pylori strains which cross -react with follicular setif the thyroid gland and
also on the fact thaHelicobacter pylori strains possessing the Cag A
pathogenicity island carry a gene encoding for adogenous peroxidase .
Moreover , the strong correlation between IgG aielicobacter pylori
antibodies and thyroid auto - antibodies as welh& observation that eradication
of Helicobacter pylori infection is followed by gradual decrease in theels of

18
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thyroid auto- antibodies, suggest thdélicobacter pylori antigens might be
involved in the development of autoimmunoatrophizyroiditis or that
autoimmuno function in this disease may increaselidelihood ofHelicobacter
pylori infection(Papmichaedt al., 2009 ; Nilsson et al ., 2000)

Both malabsorptive disorders and conditiont impair gastric acidity can
affect the bioavailability of levothyroxine . Theefinding suggest that preexisting
malabsorpition can reduce the bioavailability obd#hyroxine this association
appears to be strongest withHelicobacter pylori infection ( Liwanpo and
Hershman ,2009) .
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Summary

This study was aimed to investigate the @asion between thyroid disorders
and Helicobacter pylori infection in 122 patients (100 females and rd2les )
referred to the Specialized Center for Endodoigyp and Diabetes at Al —kindy
Hospital in Baghdad . For comparison, 60 healtigividuals (31 females and 29
males),who had no thyroid disorders, were aftsuded in the study. Blood
samples were collected from both patients hadhealthy individuals. Enzyme
Linked Fluorescent Assay (ELFA) techniqulerotigh using Vitek Immuno
Diagnostic Assay System (VIDAS) was applied wasure levels of the thyroid
hormones (tri-iodothyronine T3, tetra-iodothyroxiid) and thyroid stimulating
hormone (TSH).

From the results obtained, patients wela&ssified into three groups: 40
were considered as belonging to the contrdllgcbup (20 females and 14
males), 57 to the hypothyroidism group (52 flmmaand 5 males) and 25
belonged to hyperthyroidism group (22 femaled 3 males) .

Females constituted the vast majority oboth healthy and thyroid
disorders patients with percentages of (51. &) (81.96%), respectively. On
the other hand, highest incidence rate of thiydisorders were recorded in the
age group of (30-39)yrs. 19.67% , followed by-#yrs. with 24.59% and(50-
59)yrs. with 18.03%.

The results also declared that thees a correlation between increasing
the cholesterol level and decreasing level high density lipoprotein (HDL) .
When concentration and presence of afdlieobacter pylori IgG antibodies in
the human blood samples were detected medsured by Enzyme Linked
Immuno Sorrbent Assay (ELISA) technique , theesults showed high

*Controlled group: individuals who have been under thyroid drug treatment either thyroixne or
carbimazole
I



prevalence rates oH. pylori infection detected in the hypothyroidism pats
(94.07%), while the lowest prevalence rates we®rded in the healthy
individuals ( 66.7%).

Statistical analysis of antHelicobacter pylori 1IgG antibodies distribution
among both healthy and thyroid patientsowsdd that highly significant
differences (p < 0.01) were found betweenrdity disorders patients groups.
Such results ensure the existence of theioe&hip between antt. pylori IgG

antibodies and thyroid disorders occurrence.
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BabA Blood group antigen binding adhesion
A
CagA Cytotoxine associated gene A
CE Cholesterol esterase
CO Cholesterol oxidase
DHAP Di hydroxyl acetone phosphate
DIT Diiodo tyrosine
ELFA Enzyme Linked Fluorescent Assay
ELISA Enzyme Linked Immuno Sorbent assay
GK Glycerol kinase
GPO Glycerol phosphate oxidase
LPL Lipoprotein lipase
MIT Mono iodo tyrosine
NIS Sodium iodine symproter
POD Peroxidase enzyme
Sab A Sialic acid binding adhesion A
SPR Solid phase receptacle
T3 triiodothyronine
T4 Tetraiodothyroxine
TPO Thyroid peroxidase enzyme
TSH Thyroid stimulating hormone
Vac A Vacuolating cytotoxine A
VIDAS Vitek Immuno Diagnostic Assay
System
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