Qi pladaly adalys ) g YUY cluday) LS pa g 30l pualinll (jia il
A ad) ASlaal) Ban ddyday ALY £ i) Cra (g Suall g 438 sl Baad)
QSJ:'“‘ Mj\géz\ubd ;ZQAM\

g S daaa Gy Lga

(sl £Leassll) aglall 8 31, giSal a3 Joil adia uay

)
(Huad i ae cpdda )]
Sl ¢ Gaa ) ae o
allillii g ) 98 (ladS o}

p.slal) 4,18
Sl 2 dla) daala
403 graad) Ay jal) dSlaal)-3aa
eY~Y~—Jb\i£\



Qﬁ)ﬂ\ uaild\

daa el ST a8 il Al A0lasSl o) gall Cpe el (i gaill (e B salaall Cilaaisall  Slas
By Leasdi Al 8 in g gAY Al b€y o) b Al il slall 53 (5 goal) doa 1 CHLE (s oY)
5230) Uil al g U £ il (e (5 Seaal) sl Ail) glasSl ol gall iyl Jay il AGL ) ) & i
5 o5l A < sle G Lo A8Dad) A0la) Al ) Can e il (e A0 gl Ay pall ASLaal) 8 28 )
sasll il shauzal 5 5 Sl o Ga S il Aladl Jaisall Hhall s ((PhMS) YUl cilpayl 93 50l jualiall
Lol Ay el ASaal) L dad e g 5 03] Ol (zal jel ST e e pall ()38 ey s A al)
Sl o5 ) Al jall b plhally i Jaeer saty s il o LS callall elail auan 8 (S5 cdaas s¥1 (3,500
bl (e e 005 ¢ U g sl e (g Sl ey Limy ja 00 ) B i 100 (g Lgman o Al Jsall e
4 yital) de )R ALK Csldas) [CP-MS pladiuly ¢ alll jualiall &l 38 5 pua@il (day) guiall (e 00 548 jall 32l
lg—and g (L) sl (0 £V 5 il & g3l e oSl elay Ly 3 08) (AT Umdine )0 ) man a3 LS (Caally
Galgas - ¢l ddle il L) e sile s <) HPLC-MS / MS 48y ylay oSl aladiuly ccaWUll ey cafl 3 5a o)
a5 & g )5 68 Gl - IS 5 S LR 5 e bl e (i s-Ole LA aladi il o3 (ALK
83 pualinall il Jalas ) A8Vl ¢S jliall 4y g pudll 5 481 2 sanall 5 Ao i) paibiadd) Jalail s )
O il @ jelal (A7) LY (e agalina g B At (o s S Jlfial) asen IS5 VU Cily i
P o) asail sl 5 o saal Sl g il g JSaill 5 gna g pSU iy i ane G ddle Ay gina 8345 sl (g Sul) (im 3
Aalbige (0 V> p o) Gl winiall by sie (A S (alias) @llia (IS ety Jayl saally 45 jlaa (v, 0 V>
ISl 5 elaill 5 a2 saadl I g st wne 8 Al 5 S 50l ) A8 all sasll ol jla el (e gl o yedal ¢ A
‘;(~,~~°J ~,~\V>PH§)&}\}(=J_+AJ‘)Q\ uym@k‘,&uau;q\hﬂu(~,'\>la(ﬁ.ﬁ) _).\.\;.\AX\_;
Gl all 8 31 81 el Ul Cilpad A o (8 (S L) iy Lagh o) gudally 45 e 48 )l 32 oda s
&Sl (e L) sl 8 Cilaal ¥,V 504 5 VUl il aaly sl 38 5l (<l il il S0 5/
70 v <aiSll Y ame g YU Gl e A sall el S 5l S el e s 5de I3 ao )l ol il s &5l

(501> P) Loyl gually 4l (5 Sl (i pe s i Ja pale U0 e

& sl (e g Sl o yal Al Classal) Tl ) Ay ae i Al all 028 il Gf ) Galds of ilSaly dleanall
U'_}YLIAHJ EJJL‘\X\ J...al_uﬂ ua)::ﬂ\ & 4:\3;§‘).ﬂ\ 3azll c_\b\JLm\j ‘;\tﬂ\



Trace Elements and Phthalate Metabolites
Exposure and their Association with Thyroid
Dysfunction and Type 2-Diabetes in Jeddah,

Saudi Arabia: A Biomonitoring Study

Submitted by
Maha Mohammed Al-Bazi

A dissertation submitted for the requirements of the degree of

Doctor of Philosophy in Biochemistry

Supervised By
Prof. Taha Abdullah Kumosani
Prof. Abdulrahman Lubaid Al-Malki

Prof. Kurunthachalam Kannan

FACULTY OF SCIENCE
KING ABDULAZIZ UNIVERSITY
JEDDAH - SAUDI ARABIA
1441H - 2020G



Abstract

Contemporary communities suffer from the exposure to many environmental chemicals
that may have adverse effects on human health. Biomonitoring measures this exposure in
human, other living organisms and even the environment itself. Previous studies that link
environmental chemicals exposure to T2DM (type 2 diabetes mellitus) and thyroid
disorders in Saudi Arabia yielded ambiguous results. The current study investigates the
association of selected environmental chemicals, namely trace elements and phthalate
metabolites (PhMs), with the possible risk of developing T2DM and thyroid disorders, as
they are considered two of the most predominant metabolic diseases not only in Saudi
Arabia and the Middle East, but all over the world. In the present case-control study, urine
samples collected from 150 participants (50 T2DM patients, 50 thyroid disorder patients
and 50 controls) were analyzed to estimate the concentrations of trace elements, using ICP-
MS (Inductively Coupled Plasma-Mass Spectrometer). Other 101 urine samples were
collected (54 T2DM patients and 47 controls) and examined for the presence of PhMs,
using HPLC-MS/MS (High Performance Liquid Chromatography- mass spectrometer)
detection. Non-parametric Mann-Whitney Test, Kruskal-Wallis H test, Pearson correlation
and logistic regression were used to analyze the sociodemographic and clinical
characteristics of the participants, in addition to trace elements and PhMs results. All
participants were Saudi, from Jeddah city and most of them were females (86%). The
results showed that T2DM patients exhibited a highly significant increase in the levels of
Cr, Ni, Cu, Cd and U (P<0.01) compared to controls. While, there was a significant
decrease in Mn and As levels (P<0.01). On the other hand, thyroid disorder patients result
exhibited highly significant increase in Mn, Ni, Cu and Cd levels (P<0.01). A significant
decrease in Cr and Zn (P<0.013 and 0.005) was observed in thyroid patients compared to
controls. Regarding PhMs participants, individuals in the 3rd and/or 4" quartile(s) for
urinary concentration of PhMs showed 3.7-fold increase in the odds of having diabetes
compared with those in the 1st quartile. Moreover, the urinary concentrations of PhMs with
detection rates (DRs) of > 50% were significantly higher in diabetic cases than in controls
(P<0.01). This study findings support the hypothesis of environmental etiology of T2DM
and thyroid diseases (adverse outcome) with trace elements and phthalate metabolites
exposure.



