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AACE American Association of Clinical Endocrinologists
AHA American Heart Association

apo B apolipoprotein B

BAT Brown Adipose Tissue

BMD Bone Mineral Density

BMI Body Mass Index

CRP C Reactive Protein

D1 Deiodinase type 1

D2 Deiodinase type 2

DBP Diastolic Blood Pressure

EGIR European Group for the Study of Insulin Resistance
ET-1 Endothelin-1

FFA Free Fatty Acid

GLUT4 Glucose Transporter 4

HDL High Density Lipoprotein

HOMAIR Homeostasis Model Assessment of Insulin Resistance
IDF International Diabetes Federation

IDL Intermediate Density Lipoprotein

IGF-1 Insulin like growth factor -1

IL-6 Interlukin- 6

LDL Low Density Lipoprotein

LPL Lipoprotein Lipase

MAP Mitogen Activated Protein

MS Metabolic Syndrome

NACB National Academy of Clinical Biochemistry
NAFLD Nonalcoholic fatty liver disease

NCEP National Cholesterol Education Program

NF- xB Nuclear factor-kappa B

NHANES National Health and Nutrition Examination Survey

NO

Nitric Oxide



https://en.wikipedia.org/w/index.php?title=European_Group_for_the_Study_of_Insulin_Resistance&action=edit&redlink=1
https://en.wikipedia.org/wiki/International_Diabetes_Federation

OSA Obstructive Sleep Apnea

PAI-1 Plasminogen Activator Inhibitor-1
PI3K Phosphoinositide 3-kinase

SAT Subcutaneous Adipose Tissue
SBP Systolic Blood Pressure

SNS Sympathetic Nervous System
TG Triglyceride

TNFa Tumor Necrosis Factor a

TPO Thyroid Peroxidase

TRH Thyrotropin Releasing Hormone
TSH Thyroid Stimulating Hormone
VAT Visceral Adipose Tissue

VLDL Very Low Density Lipoprotein
WAT White Adipose Tissue

WHO World Health Organization
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The Unrelenting March Of Diabetes

% prevalence and number of adults with diabetes by WHO region in 1980 and 2014*
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data are available
Eastern Mediterranean and middle Use European data until more specific
east (Arab) populations data are available
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Percent Frequency

60.0 60 Female
40.0 40 Male
100.0 100 Total

Gender

W female
Emale

60.00%

female

ouiadl Guuay Aual) e g365 (5) JSad
Jugie W odle 80 a5 20 Gn canglp Ll leel Gl ikl Qs DA ey
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TG A apndl) af dangia abiy Jyale (86.07 = 177.42) o8  oeboall
HDL %Sl e cendl) syl ad lawsia doasy Jyale (118.34 +192.58)
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(1.98 £2.21) TSH &yl &lall J6)f Lawgie abiy «Jof/ae (8.46 £37.91)

af6S (654 £ 29.85) BMI ) laviia 0lS5 ¢ yiilfsan e
@l GihaiVls leal) Tavs il Gan e Auhall A Glaalse (3) dsaad) sy
GV ALaYL L) Ledlidl <l jeall e IS il ey ) cpaally

.BMI 5 TSH
) die clialsa (3) sl
Std. Deviation Mean Maximum Minimum
13.570 51.21 80 20 AGE
19.919 05.11 148 55 WAIST
19.569 132.15 200 90 SBP
10.995 77.25 110 50 DBP
86.075 177.42 486 68 GLUCOSE
118.341 192.58 713 28 TG
8.462 37.91 56 17 HDL
1.982 2.21 13.1 0.01 TSH
6.543 29.85 51.4 20.5 BMI

S @S el Al ladall el Galse b OIS daan) iyl dulpy vy
CilSs Lpal) ) gl Al el ge %73 2ie sbuall Sull Ghlal
:\e,\ﬁ U“)‘J deng C.:\t\.d\ Q)@'Lj} %37 L.Fg' ?M‘ t_a\)l:u.a‘ﬂ 3\.5.11.‘.‘: 3.».43) %66
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History of CVD History of History of raised History of
dyslipidemia BP Diabetes/IGT
M F M F M F M F
34 51 26 37 14 20 10 17 No Frequency
6 9 14 23 26 40 30 43 Yes
34.0 51.0 26.0 37.0 14.0 20.0 10.0 17.0 No Percent
6.0 9.0 14.0 23.0 26.0 40.0 30.0 43.0 Yes
85% 63% 34% 27% No Total
15% 37% 66% 73% Yes
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Acanthosis nigrans Abdominal Obesity
Total Male Female Total Male Female
89 33 56 36 17 19 No Frequency
11 7 4 64 23 41 Yes
89.0 33.0 56.0 36.0 17.0 19.0 No Percent
11.0 7.0 4.0 64.0 23.0 41.0 Yes
100 40 60 100 40 60 Total
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WS e pandll 055 af dangie Jass Jyfale (103.11 + 186.8) TG
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Std. Deviation Mean Maximum Minimum

14.242 51.47 80 20 AGE
20.586 91.77 148 55 WAIST
18.437 130.58 200 90 SBP
10.354 76.58 100 50 DBP
89.313 174.15 486 68 GLUCOSE

128.192 196.43 713 62 TG
8.510 38.48 56 21 HDL
2.329 2.38 13.1 0.01 TSH
7.057 29.73 51.4 21.0 BMI

ALl A o sS) e cliialga (7) Jgsal
Std. Deviation Mean Maximum Minimum

12.663 50.82 75 20 AGE
17.976 100.13 148 55 WAIST
21.177 134.50 200 90 SBP
11.959 78.25 110 50 DBP
81.845 182.33 461 75 GLUCOSE

103.116 186.80 483 28 TG
8.421 37.05 55 17 HDL
1.285 1.95 6.2 0.26 TSH
5.77 30.03 46.9 20.5 BMI
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;@sm\g\ doltasl) A Al 2

) e DAY Aajdiall ciligSag A8 ,al Alad) o BNl 2.1

Shapiro-Wilk ulee (385 dugjnadl Clysiall ool g5 asmy slasl & Ly
DS 5 (0.05 > P) saciaall ddlasy) ANA e 5T sig of ) e b il
o ial Sig A il huaadl b W ¢ oande g3l (HDL ¢ aall) (o paiial
(8)Jsand) ilatia peda 558 3 Canl gb UL Badieal] Ailasy) AV

Shapiro-Wilk _kia) (8) Jgaadl

Shapiro-Wilk
Sig. df Statistic
.054 100 975 Age
001 100 954 Waist
.000 100 .885 Glucose
204 100 982 HDL
.000 100 .800 TG
.001 100 952 SBP
.002 100 954 DBP
.000 100 742 TSH
.000 100 622 Gender

t il Jamo ge TSH 28 al) Blall load) gl G Bal) :1.1.2

A8l Blall Ladl gl (ALl 4l Spearman correlation Hlia) aadiu)
bl mimg (9)Jsaall o) Gua L jeadll Jama

sadll Janag TSH G 43Mall (9) Jgaad)

Wasit
.060 Correlation Coefficient TSH
551 Sig

O 223 3 peadd) Jamay TSH o Lilian] dage e Gulagl Ale agay oaif Cua
-(I’=0.06 ¢ P=O.55) a8
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padl) Jaimay TSH (0 380l bl Labaadl (6) JSal iy

R? Linear = 0.002
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t pomlii) Taaaall we TSH 38500 Blall _Ladll (spisall oy 3Dl :2.1.2

Ayl Blall Liad) (sgiall ¢ 48Lall Aulyal Spearman correlation il aaaiul
) (10)Jpaad) ass - oambi) Lol

abiy) Bally TSH ¢ ABlal) (10) Jgaal
SBP

.083 Correlation Coefficient TSH
410 Sig

225 ) oali) Tl TSH o Wilas) dage e Aulay) Ao 3 (ui G

.(r=0.08 ¢« P=0.41) a8 )

k) Laially TSH (0 Akall il Jalaadl) (7) (S oy
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t gl Tial) pe TSH 38l Blall boasl) (g5l ¢y ADal) :3.1.2

A8l Blall adl gl (g A8l Ayl Spearman correlation HLidl aadiul
bl (11)dsa)) g - aluaV) arally

hlad¥) Bially TSH (e ABad) (11) Jgaad)

DBP
.015 Correlation Coefficient TSH
.885 Sig

22 Y Jhluwd) Jaaally TSH o Lilas) dage e dulay) Ao 3gag oui Cua
((r=0.01 « P=0.88) ad ¢/

L) Jaally TSH (p Akl ll) alaiall (8) JSal) Jiay
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R2 Linear = 5.734E-4
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A8l Blall ladl (gl (g A8l Ayl Spearman correlation Hladl aadiul
bl (12)dsasd) o - aluall 2ol S

abal) aall Sy TSH oo ABall (12) Jgand

Glucose

-.059

Correlation Coefficient

TSH

.558

Sig

O ax3 3 peluall adll Sy TSH (py Lilian] Gage e Lls Ao 5ag (i Cam

.(r=0.05 « P=0.55)

gaball a2l Sis TSH (G Aall ikl Lalaadl) (9) ISl oy
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A8l Blall ladl (gl (g A8l Ayl Spearman correlation Hladl aadiul

LI agadlly TSH ¢ ABad) (13) Jgaad

TG
127 Correlation Coefficient TSH
.207 Sig

O a3 3 A Al TSH (o Lilas) dege e Aulad) Ao Sgag ui Cua

((r=0.12 ¢ P=0.20) A3

DA o saills TSH (g A8l Ll ladaddl) (10) IS8 oy
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R? Linear = 0.036
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HDL
-.028 Correlation Coefficient TSH
784 Sig

e il iglly TSH o lilas) dage e duls 3Dle dgay (ai Cua
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R2 Linear = 2 548E-4
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s Basagall ALY Al @lif€a 22 ae Adjall Bl ADle duy O WS
s - legin ABal) 4yl Spearman correlation HLod) aadtu) Mg cdimll n e
2l (15)J sl

Ao Plial) ciliga 33 g TSH (m 4Bl (15) Jgaad)

Syndrome
.073 Correlation Coefficient TSH
469 Sig

Laphidl @lig€e 2ae5 TSH o Wilan) dage e dnlad ADle dsay cpid Cas
((r=0.07 « P=0.46) af o a3 3] Ay
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bilas) dege ye Lulu ADle Caay dus il & GUY) die RO Al
Al A culS Ly « HDL 5 (eboall aall Sy aloa¥) hacall as
(16) Jsaad) Cpw G TG 5 oalidlV) haally jeadll Jame ae Lilas) dage

.p < 0.05 sadizall Zilasyl ANV (s5ime (o ol aill o Ty Zaalad) gl

&Y vie Aduwy) dajdall ciligleg TSH Gm 4B (16) Jgaad)

DBP SBP Waist

-.019 .043 109 Spearman Correlation TSH
379 951 409 Sig

HDL TG Glucose

-.032 195 -.091 Spearman Correlation TSH
.360 136 487 Sig
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0 sSA i AUELY) Lajdlial) cilig€ag 4dpal) Lilall uaal) Ginal) o A8l 2.3

Ao Pl 1l K g A5l Fila) (a0 Aal) Al yal Liad Spearman Correlation s
pll S pa Lilian) dage Bul ADle 2a Cus Auad) 8 SH) die LDl
i (HDL g dage e Al <ilS Laiy (r=0.35 ¢ P=0.02) a of 223 3] pabucal
e2bd) baally jeadll s ae Lilas) dege pe Anla WL S
Gime o Sel aill o Jaadls dBldl 25l (17) Jsaad) Gan TG 5 by
.g.ol:x..al\ adl )i lae p < 0.05 Badiaall Adlasy) ATV

2SS sie DU dadlial cilig<ag TSH om 4B (17) Jgaad)

DBP SBP Waist

127 277 .007 Spearman Correlation TSH
127 .084 971 Sig

HDL TG Glucose

-.009 192 -.357 Spearman Correlation TSH
407 .988 024 Sig
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DS e A Aa el i Sa
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SBP waist

SBP § TSH ¢ 4Ball (ily Jakia (20) Jsil) Waist 9 TSH ¢ d8lall by Jakada (19) s
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saad) lagia B Yy sSA) Gn Lilas) Aala (3o 3sas pae (18)Jsand) el
(0.05 Lilasy) AN (giue (s STt lodl dad cilS ) Aubal) L (aa
Lile 50.82 Gl e hawsiag dlile 51.47 <A1 jee Javgia oS Gua

sandl Al AW T 255 oy 4 jlRa (18) Jgaadl

Age
Sig T-test | Std. Deviation Mean Number
818 231 14.242 51.47 60 Female
.818 231 12.663 50.82 40 Male
: padll g :2.4.2

Loae ugie 8 LYl S on Lilas) dala 3558 3 (19)dsanl ek
ANV (sgime (e iaal Mann-Test il ded culS 3)) duhall e (paa padl)
(o 100.13 alis 5 xie 51 jeadl) ams Jasgie OIS Cua ¢(0.05 Aglan)

o 91,77 GLY) die adanisie Loy

il bl Lol &Yl sSH) (s Aijlia (19) Jsaad

Waist
Sig Mann-test | Std. Deviation Mean Number
015 855.5 20.58 91.77 60 Female
015 855.5 17.97 100.13 40 Male

t bty haaall :3.4.2

ad hagia B LYl A Ga Wlaas) ddla 358 3sms pe (20)dsaa))
Gsie (e ST Mann-Test lad) ded culS 3)) Auhall die aca (aldl) Lapiall
ale 134.5 A () ol barall Javsie OIS G ¢(0.05 Ailas AV

. ake 130.58 &by xie adaugiag
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(Al Jaiall Lanilly Gyl sSH) (s Ajlia (20) Jgaad

SBP
Sig Mann-test | Std. Deviation Mean Number
303 1054.5 18.43 130.58 60 Female
.303 1054.5 21.17 134.5 40 Male

: ol bl :4.4.2

ad augia & GUYl A Gy Lilas] Bl G5 a5y pe (21)dsaad) Gan
Gsie (e ST Mann-Test lad) ded culS 3)) Auhall die aca Jhlus) Lapall
< ake 78.25 5sSAll (gal alus¥) haiall Jassgie oS Gum ¢(0.05 Aglasy) AN

. ake 76.58 LY vie adas i

(bl Jahcall Lawilly LYy 5983 Cp ALMEa (21) Jgand

DBP
Sig Mann-test | Std. Deviation Mean Number
508 1108.0 10.35 76.58 60 Female
508 1108.0 11.95 78.25 40 Male

S Al Jagia b LY S G Lilas) Al (3558 35as a2e (22) sl O
G (o ST Mann-Test Jlas) dad <ilS 3) Luhal) die jaa abuall ol
182.33 LM sal wlual) adl S dansgie O Gam (0.05 Aslasy) AN

Jyie 174,15 &Y xie adavgiag «Jy/ake

bl adl) Sl dailly GUYlg gSHI (s Al (22) Jsaad)

Fasting Glucose
Sig Mann-test | Std. Deviation Mean Number
454 1093.5 89.31 174.15 60 Female
454 1093.5 81.84 182.33 40 Male

A8 Lavigia 8 ClYly oS Gn Laliaa) Aala (39 s pae (23)dsead) Oaw
Gsiun (e S Mann-Test lad) dad cwlS b)) bl de e DAL sl
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dic g cdﬁ/&h 186.8 (<Al oAl lLead augia € G c(OOS dlaay) ayal
Jylel 96.43 Lyl

4G a gl Ascdilly LYY oS G A3lRa (23) Jgaad)

TG
Sig Mann-test | Std. Deviation Mean Number
778 1160 128.29 196.43 60 Female
778 1160 103.11 186.80 40 Male

A e sl o5l :7.4.2
el lavigia 8 Y15 oY) G Lilian) Fala (3558 apms e (24)dsanl) Jelay
¢(0.05 dslasy) AVAN (giise o LSt Hlas) ded culS Y) Aol e Ges

ABUC) Jo andd) (g pl) Lanailly Y9 5083 Co A3MRa (24) Jgand

HDL
Sig T-test | Std. Deviation Mean Number
409 .829 8.51 38.48 60 Female
409 .829 8.42 37.05 40 Male

18,20 ) :8.4.2

W) ugie 8 G SN Gn Lilas) L (35 25y aae (25)dsas)l G
e 3o SI Mann-Test ,las) ded il 3) duhall die Gaca 48l B
Clfiins e 195 SUl s lead Lansie IS Gum (005 Ailasy) AN

ulfsans e 238 YD xies

800 Llall Lowilly GiUYYg 4 9SA) o Aijla (25) Jsaad)

TSH
Sig Mann-test | Std. Deviation Mean Number
.668 1139 2.32 2.38 60 Female
.668 1139 1.28 1.95 40 Male
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) Cile pana (G ADEILY) dajdial) clig€e Ailia 2.5

t ) s TSH a5 lesane gl () Adlea) Aisal) s o

bl Jlad) (ga (33 TSH af acaiy A5V de sanal

2.5 e Jily bl Jlaall (aa TSH a aais 4l de sanal

2.5 o SISl gslaiy pandal) Jlaal) e TSH af auais 230G de ganall
bl Jlad) (ge el TSH a aais daill de sanall

A yal) Aial Al A e JS A (25) JSE (26) Jsaall s

Al cle gara (26) Jgaad)

Percent Frequency TSH
7.0 7 TSH<0.5 group 1
64.0 64 TSH (2.49-0.5) group 2
23.0 23 TSH (5-2.5) group 3
6.0 6 TSH >5 group 4

gl g Al il gana (25) J=idl
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Gldhaily clbhugdl dua oAbl Glegane Glaals (27) Jsall g

Ayl e gana cilnalga (27) Jgaad)

ALY Al Aleial) clpurial) il bl

HDL glucose waist Age
8.2+42.7 61.96+143.1 15.15+81.8 9.38+56.8 group 1
8.74+37.5 03.23+190.4 17.26+95.3 14.73+50.1 group 2
7.22+36.7 66.93+161.5 26.5+100.4 9.48+51.1 group 3
0.59+41 78.49+139.6 16.87+87.3 17.74456.5 group 4

BMI DBP SBP TG
4.12+25.1 10.29+78.5 | 18.19+126.4 | 78.38+160.4 | group 1
5.35+29.8 11.4+77.1 18.73+131.7 | 105.36+183.5 | group 2
0.51+31.7 11.16+£77.1 24.29+134.1 | 133.44+193.9 | group 3
3.8+27.8 8.75+76.6 9.17+135.8 | 170.82+321.8 | group 4

toaadl 11,52

Pearson chi-square Lial aladiuly (wiall 2al e da¥) Gilegesall Ajlhe cua
Adleay) Aipell Aol Ao gana JS (8 GUYy sSA) s (28) Jsaad) sy Cas
DEE dam VoAl e paall Bowill lesendl o Als 358 Y ) LDl LS
ANV sise (e L) chi-square LaaY) dad o Gus) TSH ad o (sl

-(0.05 Ly
255y LYY 35 qan il ganall G 3R (28) 2l
chi-square TSH
P value Total group 4 | group 3 | group 2 | groupl
.286 60 5 13 36 6 Female
.286 40 1 10 28 1 Male

il jeall Gllugie om @g08) duhal one-way ANOVA lial aladia)
s Y %95 A& (gie e 4 (29) sl e Ll ey duhall Cile gl
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Grma O Cun Aa)¥) TSH Glegana (g Jeall Janigia 8 dage Adlias) (9
0.05 e ST g5 0475 AN

) il gara Gn JlasY) Jaugia 4jlia (29) Jsaad

Sig F AGE
Mean N % count
475 841 56.86 7.0 7 group 1
475 .841 50.13 64.0 64 group 2 TSH
475 841 51.13 23.0 23 group 3 | groups
475 .841 56.50 6.0 6 group 4
! padll lana :3.5.2

il ne claugie o Wilas] dage Gooil 3sa9 Y 4l (30) Jsaall s
%95 A& (ggise 2ic 35 0.05 pe ST AN (gsiwe O Cua Cile ganall dually

du))dl) Glegana (m padl) Jana Jagia 4djlda (30) Jgaa

Sig chi Waist

square Mean N % count
114 5.955 81.8 7.0 7 group 1
114 5.955 95.3 64.0 64 group 2 TSH
114 5.955 100.4 23.0 23 group 3 | groups
114 5.955 87.3 6.0 6 group 4

t oabiy) barall :4.5.2

2l Syl Taaall a8)] e sie 455lke s Kruskal-Wallis Lad) alasauly
ilas) dage (3558 2am Al ) Lelile oo Aaml) calins als i)Y cle gl oy
3 (ggine vie @lldg 0.05 o ST 025 0.72 (g5ls AN il Gllan il 038 G

(31) o) S Jsand) animgy L l3as Lad %95
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LAl clegana O by Jaial) 8] Jacigia A4jlia (31) sl

Sig chi SBP

square Mean N % count
12 1.339 126.4 7.0 7 group 1
g2 1.339 131.7 64.0 64 group 2 TSH
12 1.339 134.1 23.0 23 group 3 | groups
12 1.339 135.8 6.0 6 group 4

: ohbus¥) Jaral) :5.5.2
hlast¥) Lyl Jaall Q) cillangia 35)ke &5 Kruskal-Wallis las) aladsuly
TSH cle gana o cilhasiidl 8 Loilas) dala (3558 2agn ¥ Gus (le ganal) (g

1(32) Jsaall s oS0.05 (e ST AN ilS 3) Ay

Ll clegana ¢ (Aalawit) Tl ald)f Jacigia A5lEa (32) Jgaad

Sig chi DBP

square Mean N % count
.956 0.319 78.5 7.0 7 group 1
.956 0.319 77.1 64.0 64 group 2 TSH
956 0.319 77.1 23.0 23 group 3 | groups
956 0.319 76.6 6.0 6 group 4

awdi LAY Aladiul Glegendl) G eluall aall S A8 Gllasgie Ajlhe W
sl S ol cillans g (o (58 (8T 2sas aae (33) Jsanll yedass <Kruskal-Wallis
A gse vie 0.05 oo ST Aglany) ANA OV Clegend) o3 Gn el

%95
Lubl) cilegara Gu abuall atl) a4l Jaigia 4slia (33) Jgaad)
Sig chi Glucose
square Mean N % count
227 4.343 143.1 7.0 7 group 1
227 4.343 190.4 64.0 64 group2 | TSH
227 4.343 161.5 23.0 23 group 3 | groups
227 4.343 139.6 6.0 6 group 4
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(DA 2l 17.5.2

On DA asmdll af laugie Gn Akl Kruskal-Wallis laa) aladsul
Lss Glasgie n Lilas) dage Gyl 39as ¥ 4l (34) Jsaal) cony cCle sandll
A& (ggime aie @i 0.05 (o ST AVAN (ggise o G Gl sanall il yeadll

.%95
ahdl) il gana G AEYAY agadd) ald)f Jacugia 4jlia (34) Jgandl
Sig chi TG
square Mean N % count
272 3.903 160.4 7.0 7 group 1
272 3.903 183.5 64.0 64 group2 | TSH
272 3.903 193.9 23.0 23 group 3 | groups
272 3.903 321.8 6.0 6 group 4

GESH Mo endll gy :8.5.2

i) gl ol Glasgie G B9l Auhal one-way ANOVA lodl aladial o
e e 4 (35) Jpaall e Laadly (A )¥) Auhall cile saal Aually 2EKN e

G ¥) TSH Gl sane O ) 038 Jaussie (8 Gage Bilian) (3558 2253 Y %95 i
.0.05 o ST 550.30 YA (gginee o Cua
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The relationship between serum thyrotropin and components of metabolic
syndrome

Anas Alsahli** Dr. Younes Kabalan*
Abstract

Aims: The aim of this study was to investigate the relationship between serum
thyrotropin levels and components of metabolic syndrome (fasting blood glucose,
waist circumference, arterial  blood pressure, triglyceride, high density
lipoprotein) in a sample of Syrian diagnosed with metabolic syndrome.

Methods: A cross-sectional study of 100 participants aged between 20-80 years,
selected from the endocrine clinic or admitted to the Al-Assad University
Hospital in Damascus with previous metabolic syndrome who responded to the
study advertisement. Height (cm), weight (kg) and waist circumference at the
level of suprailiac crests (cm) were measured. Body mass indexvalues were
calculated as (kg/m2), the arterial blood pressure was measured. Plasma levels of
thyrotropin were measured.

Results: A statistically significant negative correlation was found between TSH
and fasting blood glucose in males only, while no statistically significant
correlation was observed between TSH and metabolic syndrome components in
females

Conclusion: There is a negative correlation between thyrotropin and fasting
blood glucose in males.

Keywords: Metabolic sundrome, thyrotropin.
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