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Abstract

The study aimed to assess the role of thiosulfate sulfurtransferase and its
associations with Type 2 diabetes. A total of (100) blood samples were collected
from healthy controls and (150) samples from Type 2 diabetes patients, in
collaboration with Al-Wafa Center for Endocrinology and Diabetes in Mosul,
aged 35 to 65 years for both sexes. The findings revealed a decrease in thiosulfate
sulfurtransferase (TST) activity in the type 2 diabetic patient group compared with
the control group. Also, a significant decrease in activity was observed with aging
and an increase in body mass index. Conversely, a notable rise in activity was
linked to smoking, both in the control and patient groups. TST activity also
showed a significant decline with longer disease duration and in the presence of
family history. COVID-19 demonstrated a considerable impact, with a significant
decrease in TST activity among patients who contracted the virus and those who
was not receive the vaccine. Furthermore, while sex had no significant effect on
activity in healthy individuals, a noticeable decline was observed in males’

patients compared with females.

Clinical marks were measured in the control and patient groups,
revealing significant variations. Patients with type 2 diabetes exhibited a
significant increase in glucose , insulin resistance, the ratio of glucose to insulin
(G/D), triglyceride glucose index (TyG) , TyG-BMI, triglycerides, total lipids, total
cholesterol LDL-C, VLDL-C, Non-HDL, Atherogenic Index (Al), The Castelli
Risk Index I (CRI-I) ,the Castelli Risk Index II (CRI-II), peroxidase,
malondialdehyde, Peroxynitrite, C-Reactive protein, ALP ,ALT, and AST . In
contrast, a significant decrease was observed in the insulin, Homeostasis Model
Assessment of B-Cell Function (HOMA-B), insulin sensitivity (HOMA-%S),
HDL-c, thioredoxin, GSH, Arylesterase , vitamins E , C , D and albumin for the

group of patients.

Regarding TST activity, an inverse association was observed with glucose,

insulin, HOMA-IR, glucose to insulin ratio, TyG, TyG-BMI, triglycerides, total



lipids, total cholesterol, non-HDL-C, MDA, peroxynitrite, and CRP. Meanwhile,
a positive correlation was noted with HOMA-, HOMA-%S, GSH, thioredoxin,
ALT, AST in patient group.

The second technical part of the study included the isolation and purification
of thiosulfate sulfurtransferase (TST) from the plasma of a visibly healthy donor.
The purification process involved ammonium sulfate precipitation (75%),
followed by dialysis, and then finally gel filtration chromatography using
Sephadex G-100, it found two protein peaks and isolated peak B because it is the
highest activity for TST with a specific activity of 124.5 and 39 times purification
with a 72% recovery. Additionally, the molecular weight of the TST in peak B
was determined to be 34,000 + 1000 Dalton.

An 1n vitro study examining the effect of partially purified TST peak (B) on
the blood of type 2 diabetes patients, found reduced glucose levels by 27% and
increased glutathione and thioredoxin levels by 18% and 20%, respectively, with

no significant effect on triglycerides and TyG.

The study also investigated the effects of inhibitors and activators on TST
activity. It was found that beta-mercaptoethanol and dithiothreitol and salts Ba,
Ca, Pb, Zn, Mg, Mn, and Cu inhibit the activity of the partially purified TST peak

(B) while selenium and ammonium ions activators of TST.
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