@bl 456
el Cnlly el aalasl) )5
aslal) IS/ Jea gall dasls
loasll o

i) ey Supbeil desiad) Ciindia a) Al
Adyal) odall uaya (g2l dygun gl

Shad) e daas daal 390

Dfiale Al
40tal) ebuast) [eliasl)

iyl

M o v (g5 gsal )

22025 2 1447



gadlall

Crisfie al (gsieal Apim b ¢ JgY) gad) 1 Gty Ciie Al Cies
e 68 Ay e daasiY) digis skl lystiall (ansg (MAT) el daessind)
Juagind) Gigfie layl tdaayY) cibpriall ciled 3 @l sasll blds jseady Loy
¢OpanaSypmsbally ¢ lUSlly ¢ auSo2)0lills A 35S, Sl uighall ¢ bl
—a3 3l Adle (g g ¢ ustedl 5mS 0llslly ¢ annSol s ¢ S SOl
culgalblaisilally sty cclgdl Gaalag s diasily) e Cbpiall 5 30
Slasud) dcans) a3gail (250) o damsall diune (3 Al cappal i Syl
ale 70-20 anjlec) Cingli Cpeind) SISy (165) oyl de sanas ( 85)

O S elaal) ae Lall saal) Lol ey Jajd iaye Ajlhe die peibull el
Sl il ¢ Sl ¢ Gopmianil i Jannsinal (igiie Laanyiy) iall (gyina g Uin)) llia
Ly b L lgeling) glad 3uauSmgiOllly ¢uuSonglill Wl ¢ upianil =S 05l
Oee 30-33530) Adke (Gyiig il (gpine Laliad Jaagl elld Cuils ) cdud ) asd) Ll
=Soonlls calgalllaiglle (o daansiy) e hiall (e IS (ggina g L)) el HAT cails
A Jaadls o il At Wl 0 aslSllg ccsliysall imalag copasaly) (b aliaily cuin
Agina LA

Cihaial) (e aey bl Jaagind s ail Gn Lk Bl dllia o syl
leSoiles Gishially cclysll (anlag ¢ Grasally ¢ 30— dasandl) ddle (4 ) dusansasl)
Liad o il o3 3805 80L) imas Gaampal) SIS (8 (SaaaSgmsbially (A 35S,
allad 30l ) Lol a8 anllad 8 (g Spabel i Jannindl (oigdia ) dallad 5als) 1)
o pgin AL o Ciang LgisS bl Ciligins 3By SennSl Gl bl cilay)
Y pe LSe ADle

IS Llal 553 50L) ae Lagale ISy il 8 Ly Llled of bl el
A onds G Suyaieili Jaesindl Oaisdie aosi) ddlad b g iny) s of Jangl 3} ¢ iaal)
SIS las) of Baagd AT il e L) adb pe gl Slasly e aiad
Gime B gl cils ) allad G lpail auSonplilly aanSsl odulilly
gl gllal)

Adlad o G Ll avall ABS Ha5e dad Cam (sl 8003 of Lol il g
prall ABES Ha50 8ol 3] dpall Baall Hgeal cmye A paedli sl Oaisdie miyl
Sal) ey oanyt IS8 bl Jasindl Oatsdie il Jalids 8 (alis) clllia o Jasg)



AleSsilin Cpigfially Satseng e sl bl b lelinl elllia of Langl 5 celld
ol Aalladl oo ol8 48,01 5330) ol pmpe (B Wl wcunil g (Sgnns A S
ol Bl b Lsie Laaliaal dllia oIS oSy (gine 80 Dol ausind) (ighe
=S 05ty SN arjy) dalits 8 Lol Lialassly Alall oY) (5530 aaane g s
D]

23 Wb e Wis Susiedli dacesindl Oisdie ayl 485 Geusid AN giad) Ll
bl Anbal) Gl Jledinls Jial) Lolee i 2y ¢ A 35 ens cljalls sl i
il Ll il g S Ay (pgae alasily il dilee 5 cdnlall ZalY) (30 SIS e )
el @b saaly dajn 35 @bl iy (G-100 Solisssy G-50 (Salisn) kel
@yl Lo gl Lilladlly 510 (14) ) by miY) & ciha 30 ols MAT aniy illad
sl el sl Gy ¢ (% 15.9) salaiad duwsisg (Cxis 0 pile/ad) 5355 12.239) )
(G-100 LeSolasn) hgl) il Ll ilag S 40 ddaclsy al) deaas (30 g2l aayidld
(052 50914) 2930 ()8 3L 5eSN Byagl) dud aladiulig Ly 5ills (49119) oo

5 da [ abesSll0 Al 385 dlesinly Jojeall apdd Bl Cag)hall cnaa

o v (S dse e 100) 5:S5y chiglSspugll (mela—gusi s alaiall Jsladl
[ Jse Lo 25) 585 Jlaaials (o°45) Bl ddg (428245 ) delid Gads (7) Sungrue
At o 3ng ey — sl aey Jlasialy (il S Cpagindl) Gala) Bala (s (L
e 1.053 5 jilfai) san 135,135 1 daglose il anyidll (ki€ cuillg (sgemil) Aoy
LSl e sldse

L amper alal) duga¥) dualig Adlsal) Syl o auaad) i G Lad Jasg)
OS5 Jgimall i) Aillad (sgine & Jmadis ol Jasi 50 Ll 4dall 52al) ey Talits
s el W —% 78.946 350n (IS5 i€ (i Kb £ ¢lga aladiad die Ladis el
+%64.502 el Al jiinnia e eleall 188



Abstract

The thesis included two main parts, the first part was a clinical
study of methionine adenosyl transferase levels and some enzymatic and
non-enzymatic biochemical variables in patients with hyperthyroidism and
hypothyroidism, as the enzymatic variables included: methionine sulfoxide
reductase A, thioredoxin, catalase, myeloperoxidase, lactoperoxidase,
xanthine oxidase, glutathione S-transferase, and senescence marker
protein-30. The non-enzymatic variables included glutathione, uric acid,
albumin, malondialdehyde, and peroxynitrite. The study was conducted in
Mosul city and included (250) samples(control group(n=85) and patient
group(n=165)) for both sexes and same ages.

Comparing hyperthyroidism and hypothyroidism patients with
healthy controls, the results indicated a significant increase in all enzyme
variables, including methionine adenosyl transferase, catalase, xanthine
oxidase, and glutathione S-transferase. Thioredoxin and lactoperoxidase
were elevated only in hyperthyroidism. Furthermore, a significant decrease
in the senescence marker protein-30 was observed. On other hand showed
Significant increases were also observed in non-enzymatic levels of
malondialdehyde and peroxynitrite, while albumin, uric acid, and
glutathione were decreased. No significant changes were observed in the
remaining variables. Increased oxidants indicators and decreased
antioxidant levels indicate oxidative stress in patients, and these levels
were higher in hyperthyroidism patients than in hypothyroidism patients.

It was observed that there is a direct relationship between the
methionine adenosyl transferase and a number of biochemical variables
(senescence marker protein-30, albumin, uric acid, methionine sulfoxide
reductase A, and myeloperoxidase) in both diseases. This means that
increased concentrations of these variables also indicate increased activity
of methionine adenosyl transferase, and its decreased activity may also
indicate increased activity of the enzymes catalase and xanthine oxidase
and decreased levels of glutathione, as it was found that the relationship
between them is an inverse relationship with the enzyme.

The results showed that some enzymes were significantly affected
as the duration of infection increased for both patients. An increase in the
activity of the methionine adenosyl transferase was observed, indicating a
continuous stimulation of metabolic enzymes as the infection progresses.
On the other hand, the activity of the enzymes catalase, xanthine oxidase,
and thioredoxin was observed to decrease, along with an increase in the
level of malondialdehyde.

It was observed that weight gain, as measured by BMI, affected the
activity of the enzyme methionine adenosyl transferase (MAT) in patients
with hypothyroidism. As BMI increased, a gradual decrease was observed
in MAT activity. Conversely, an increase was observed in the activity of



the enzymes lactoperoxidase, methionine sulfoxide reductase A, and
peroxynitrite levels. In patients with hyperthyroidism, no significant effect
was recorded on MAT activity, but there was a significant decrease in the
activity of the enzyme lactobiooxidase in overweight individuals. The
activity of the enzymes catalase and glutathione S-transferase also
decreased.

The study also concluded that there is a close relationship between
the activity of the enzyme methionine adenosyl transferase and the
oxidative status of the body in patients with hyperthyroidism and
hypothyroidism, as well as the occurrence of an imbalance in metabolic
balance and cellular antioxidant defenses.

The second part included the partial purification of the methionine
adenosyl transferase enzyme from the blood plasma of a seemingly healthy
person, aged 35 years. The isolation process was carried out using different
biotechnologies that included both salt displacement, and then the
separation process was carried out using two columns using the gel
filtration chromatography technique (Sephadex G-50 and Sephadex G-
100). It was found that there was one band that had the highest activity of
the MAT enzyme and the number of times the enzyme was purified
reached (14) times and the specific activity increased to (12.239) with a
recovery rate of (15.9%). It was found that the approximate molecular
weight of the enzyme isolated from blood serum using the gel filtration
chromatography technique (Sephadex G-100) is approximately 49119.1
Daltons and using the electrophoresis technique it was about (50914
Daltons).

The optimum conditions for the isolated enzyme were determined

using Tris-HCI buffer solution with a concentration of 100 mmol/L at pH
(7), reaction time (45 min) and temperature (45°C) using a concentration
of (2.5) of the substrate (Adenosine triphosphate). Using the Lineweaver-
Burke diagram, it was found that the maximum velocity value and
Michaelis constant of the enzyme were equal to 135.135 enzyme units/L
and 1.053 mmol/L, respectively.

It was noted that many pharmaceutical compounds, especially those
used for patients with hyperthyroidism and hypothyroidism, have an
inhibitory or stimulating effect on the activity level of the isolated enzyme.
The highest inhibition was with the use of the drug vincristin sulfate, which
was approximately -78.946%. The highest activation was with the drug
remdesivir, which gave +64.502%.
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