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Abstract

Hyperglycemia is linked to long-term organ dysfunction and damage. The purpose of this research is to examine a novel chemical made of
thiadiazol derivatives for its possible anti-diabetic properties. Methods: Five groups were created from 60 adult male albino rats. Rats in
Group I, the control group, received 1 ml of saline orally each day. Group II (positive control; intraperitoneally, streptozotocin at dose of 50
mg/kg was given. to animals in this group).Group III (control group) consists of diabetic rats given oral metformin at a dose of 100 mg/kg
daily for 40 days. Group IV, V & VI rats orally administrated with chemical A, B & C for 40-day at dose of 50 mg/kg to diabetic rats. Blood
serum and plasma samples, liver, kidney, and pancreatic tissues were obtained at the conclusion of the study period. The final body weight of
diabetic rats significantly decreased, whereas the levels of plasma glucose, serum ALT, AST, ALB, TP, urea, creatinine, cholesterol, and
triglycerides all increased. Compared to the control group, there was a significant decline in GST and CAT activities as well. Additionally,
liver, kidney, and pancreas mean levels of IL-10 and HSP-70 highly increased as compared to the normal group. All elevated biochemical
markers decreased after oral administration of newly synthesised thiadiazol derivatives chemicals, which also increased the activity of
antioxidant enzymes. Reduce IL-10 and HSP-70 levels as well as compared to rats with diabetes. Studies on molecular docking demonstrated
the presence of hydrogen bonds and hydrophobic interactions as well as energy-based confirmation of chemical binding to the proteins HSP-
70 and IL-10. Histopathological analysis of liver, kidney, and pancreatic tissues supported our findings. As a result of this investigation, it is
possible that newly synthesised thiadiazol derivative chemicals have antioxidant and antihyperglycemic properties in streptozotocin-induced
diabetic rats.
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1. Introduction

Diabetes is a collection of metabolic diseases that affect protein, lipid, and glucose metabolism. With a global prevalence of
up to 45 million, it is a disease that affects a sizable population. It causes chronic renal disease and is linked to cardiac
disease [1]. Polyphagia, polyuria, polydipsia, a rise in heart attacks or strokes, neurological issues, and sexual inability are
signs of disease [1].

A [(methylnitrosoamino)carbonyl] deoxy-s aminothe streptozotocin (STZ) molecule, a D-glucopyranose compound exerts
harmful effects on cells and induces diabetes in the majority of laboratory animals [2]. Diabetes type II was treated with
metformin as a first-stage glucose-lowering medication. Metformin lowers production from the liver, slows down digestion
and absorption, and by controlling blood sugar levels, aids in preserving the insulin sensitivity [3].

Numerous substances, such as heterocyclic thiazole derivatives having at least one carbon atom and at least one element
other than carbon, have been modified as medications to treat diabetes and other disorders. High structural variety is
provided by heterocyclic compounds, which are widely and cheaply effective as medicinal agents. It is widely known that
heterocyclic compounds with an azole nucleus hold a significant position in the pharmaceutical business due to the wide
range of pharmacological activity they exhibit. The biological activity of thiazole compounds have been discovered to be
strong [4].

This study aims to shed additional information on a newly synthesised thiadiazol derivative's anti-diabetes activity.

2. Materials and methods

2.1. Chemicals
Sigma Aldrich Chemical Co. was where the chemicals were purchased. Metformin (Glucophage 500 mg) and
streptozotocin were derived from it.
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2.2. Chemistry

According to the described method, novel synthetic thiadiazol derivatives were synthesized [5].

2.3. Animal management

Adult female albino rats weighing 200-280 g were housed in the faculty of Science's experimental animal home for seven
days previous to the experiment's start under carefully regulated ambient conditions. All procedures adhered to the guidelines
for the care and use of animal subjects outlined in the Guide for the Care and Use of Laboratory Animals, which were
approved by the Ethics Committee (ZU-IACUC/F/334/2022).

2.4. Diabetic model

STZ was injected IP at a single dose of 50 mg/kg body weight after a 16-hour fast to cause diabetes. To be utilised
immediately for five minutes, STZ was freshly made cold citrate buffer (100 mM, pH= 4.5) [6]. All rats had their blood sugar
levels tested 72 hours after receiving STZ, and those with fasting blood glucose levels greater than 250 mg/dl were deemed
diabetic and employed in the following investigation.

2.5. Toxicity Study:

The median lethal dose (LD 50) of a novel synthetic thiadiazol derivative was determined. The name of the substance A is
[4-[3-(Ethoxycarbonyl)-4,5,6,7-tetrahydrobenzo[ b]-thiophen-2-ylJamino-4-oxobutanoic Acid].Substance B: [1,3-dihydro-3-
[(5-mercapto-1,3,4-thiadiazol-2-yl)imino]-2H--indol-2-one].Compound C is [(E)-N-((5-(4methoxybenzylideneamino)-1,3,4-
thiadiazol-2-yl)methyl]benzamide. in albino rats was calculated using a previous technique [7].

2.6. Experimental design

To reach the study's end goal, 60 adult female albino rats were separated into five groups, each with ten animals, following
a 7-day period of acclimatisation on a standard basal diet.
Rats in Group I (the control group) received a single oral dose of 1 cc of saline.
Rats in Group II (Positive Control) given STZ (50 mg/kg b.wt.) intravenously after a 16-hour fast. Rats in Group III
(standard therapeutic) were given DM induction. Animals received oral metformin (100 mg/kg) post-treatment for 40 days
after receiving DM induction for 1 week [8]. Rats in Group IV (Compound A) had DM induced. Animals were given
chemical A after receiving DM induction for one week. at an oral dose of (50 mg/kg) dissolved in distilled water every day
for 40 days. Rats in Group V (Compound B) had DM induced. Animals were given chemical B after DM induction for one
week.-2H-indol-2-one] given orally every day for 40 days at a dose of (50 mg/kg) in water distilled. Rats in Group VI
(Compound C) had DM induced. Animals were given chemical C at a dose of (50 mg/kg) orally once a day for 40 days
following DM induction.

2.7. Collection and sampling of blood

After the study was finished and the last dose was administered, rats were starved for 12 hours. Blood samples were then
obtained from the retro-orbital venous plexus while the rats were under light ether anaesthesia. where three separate tubes—
one containing sodium fluoride to measure blood sugar and the other empty so that serum could be recovered by centrifuging
it for 20 minutes at 4000 rpm—were used to collect blood samples. Until various biochemical data were examined,
transferred serum and plasma were stored frozen at -20 °C.

2.8. Tissue sample

Animals were killed via cervical dissection after blood was drawn, and numerous organs (the liver, kidney, and pancreas)
were removed. Animals tissue was then rinsed in ice-cold phosphate-buffered saline (pH 7.4) to remove any remaining
blood.
To generate a 10% (w/v) tissue, the first portion of various tissue samples was homogenised in ice-cold phosphate-buffered
saline (pH 7.4). For the second portion of the histopathological research, various tissue samples were employed.

2.9. Physiological parameters
Body weight of all the animals was recorded both before and after the study.

2.10. Biochemical analysis
2.10.1.  Plasma glucose level

Glucose oxidase peroxidase activity was used to measure plasma glucose using a commercial kit made by Elitech clinical
systems, France [9].

2.10.2.  Liver Function Tests

Amodified bromcresol green binding test (BCG) by which, the concentration of serum albumin was measured [10]. Total
protein was measured using the Biodiagnostic kit technique [11].A colorimetric assay kit used to measure the serum ALT
and AST activity [12] & [13]. Bilirubin is measured photometrically [14].

2.10.3. Kidney Function Tests
The Berthelot enzymatic colorimetric method was used to determine the serum urea concentration [15]. Also, creatinine
was measured using a commercial kit [16].
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2.10.4. Lipid profile:

Using a commercial kit, the CHOD-POD colorimetric method was used to assess the serum cholesterol concentration [17].
Also, the content of serum triglycerides was determined using the GPO-PAP enzymatic colorimetric method [18].

2.10.5. Estimation of antioxidant parameters
Using kits acquired from Biodiagnostic Company (Biodiagnostic, Egypt), the tissue activities of GST [19] and catalase
[20] were assessed.

2.10.6.  Estimation of Interleukin 10 (IL-10) & Heat shock protein 70 (HSP-70):

Rat IL-10 was identified using ELISA technique based on the double-antibody approach (catalogue no. 201-11-0109,
SunRed Biotechnology Company).

ELISA was used to evaluate the presence of heat shock protein 70 (HSP-70) in rat samples obtained from SunRed
Biotechnology Company (Catalogue No. 201-11-0523) using the double-antibody sandwich technique.

2.11.  Histopathological examination
Following that, various tissues were submerged in molten paraffin wax, imbedded, and blocked out. Hematoxylin and
eosin was used to stain paraffin sections (4-5 um), which were then viewed using a light electric microscope. [21]

Statistical Analysis

Using SPSS software (SPSS, ver.14.00, USA), all results were examined. The data was presented as mean SEM. The
ANOVA test was used to compare the mean values of the researched variables across various groups. Significant was
defined as P0.05 [22].

3.  Results

3.1. Toxicity studies
Results showed that new synthesized thiadiazol derivatives (compounds A, B & C) were safe till 2000 mg/kg; as the
selective dose was 50 mg/kg.

3.2. Effect of different chemical compounds on body weight
Results in Table 1 showed that compound A showed statistically significant decrease in final body weigh in compared to

control group (P<0.01). While compound B and compound C showed statistically non-significant decrease in body weight.

Table 1: Effect of different chemical compounds on body weight of all studied groups

Groups Initial Final
Body weight (g) body weight (g)

Control

Mean + SEM 216.5+8.5 320+12.3€
Positive (STZ-induced)

Mean + SEM 224.4+18.9 1024387k
% change 3.6% -68.1%
Metformin

Mean + SEM 208+ 12.7 256+16.6°
% change -3.9% -20%
Compound A
Mean + SEM 229.4+13.2 166+12.5
% change 5.9% -48.1%
Compound B
Mean + SEM 208.6+7.2 272.6+36.2
% change -3.6% -14.8%
Compound C
Mean + SEM 212.7£25.9 252.3+42.8
% change -1.7% -21.1%
P value P > 0.05 P<0.001

* P< 0.05, ** P< 0.01, *** P< 0.001 compared to control group. *P< 0.05, "P< 0.01, “P< 0.001 compared to positive control group. % change =
Percent of change compared to control group.

3.3. Plasma glucose level in different studied groups.

Results in Table 2 declared high increase final level of glucose in Positive (STZ-induced, compound A and compound
B (P<0.001), Metformin and compound C showed slight significant increase final level of glucose in compared to control
group (P<0.01).
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Table 2: Effect of different chemical compounds on plasma glucose concentration of all studied groups

Groups Glucose Glucose
(Initial) (mg/dl) | (final) (mg/dl)

Control

Mean + SEM 88.7+£2.05 103.2+4.5°
Positive (STZ-induced)

Mean + SEM 367.2+11.3%%% | 4712432 2%**
% change 313.9% 356.5%
Metformin

Mean + SEM 374.4£12.18%** | 206.849.6%**¢
% change 322% 100.3%
Compound A

Mean + SEM 403.6£31.7%#* | 382.8+55.8%#*?
% change 355% 270.9%
Compound B

Mean + SEM 366429, 1%** 380.34£30.8%%*%*
% change 312.6% 268.5%
Compound C

Mean + SEM 373.5£10.9%%% | 247.1421.1%*¢
% change 321% 139.4%

P value P<0.001 P<0.001

* P< 0.05, ** P< 0.01, *** P< 0.001 compared to control group. *P< 0.05, "P< 0.01, °P< 0.001 compared to positive control group. % change =
Percent of change compared to control group.

3.4. Effect of different chemical compound on Mean values of ALT, AST, ALB and total protein in all studied groups.

Table 3 declared high increase in values of ALT & AST in Positive (STZ-induced), compounds A,B,C (P< 0.001 ).
There was high decrease in values of ALB Positive (STZ-induced), compounds A, B. Also, There was high decrease in
values total protein Positive(STZ-induced) ,compounds A,B ,C in compared to control group (P< 0.001).

Table 3: Mean values of ALT, AST, ALB and total protein in all studied group

Groups ALT AST ALB T. protein
(U/L) (U/L) (g/dD) (g/dD)
Control
Mean + SEM 29+2.6C 126.3£6.1 C | 3.24+0.08 C 5.73£0.13 C
Positive
(STZ-induced) | 54.3£1.07*** | 200.3+4.4%** | 2.28+0.04*** |  4.1+0.29%**
Mean + SEM 87.2% 58.5% -29.6% -28.4%
% change
Metformin
Mean + SEM 314+£13C 126.5£1.8 C | 3.21+0.23C 5.71+0.06 C
% change 8.2% 0.15% -0.92% -0.34%
Compound A
Mean + SEM 50.8+0.67*%* | 198.2421.2%** | 2.54+0.11*** | 4.69+0.18***a
% change 75.1% 56.9% -21.6% -18.15%
Compound B
Mean + SEM 51.6+1.2%%* 149.749.1 b 2.69+0.14%* | 4.9940.03%*** b
% change 77.9% 18.5% -16.9% -12.9%
Compound C
Mean + SEM 43.3+1.06%** 151.5809b 3.2620.13C | 4.8+0.04***b
% change C 19.9% 0.61% -16.2%
49.3%
P value 0.001 P< 0.001 P< 0.001 P<0.001

* P< 0.05, ** P< 0.01, *** P< 0.001 compared to control group. *P< 0.05, "P< 0.01, °P< 0.001 compared to positive control group. % change =
Percent of change compared to control group.
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3.5. Effect of different chemical compound on mean level of urea, creatinine, cholesterol, Triglyceride in all studied groups.

Table 4 found that compounds A, B and C showed slight increase in mean level of urea. Also it was found that mean
level of creatinine, cholesterol, and triglyceride showed significant increase in Compound A & B. Results of Compound C
showed slight non-significant increase in mean level of creatinine, cholesterol and high increase in triglyceride in compared
to control group.

Table 4: Effect of different treatments on urea, creatinine, cholesterol, triglyceride in all studied groups

Groups Urea Creatinine Cholesterol Triglyceride
P (mg/dl) (mg/dl) (mg/dl) (mg/dl)

Control

Mean + SEM 11.740.28° 0.4740.02° 70.942.6° 81.2+3.9°

Positive

(STZ-nduced)

Mean + SEM 17.6+0.6%* 0.60+0.007%** | 103.746.2%** 148.4+8.97%**

% change 50.4% 27.6% 46.2% 82.7%

Metformin

Mean + SEM 13.4+0.89" 0.50+0.016° 76.943.7° 93.8+3.8%%¢

% change 14.5% 6.38% 8.46% 15.5%

Compound A

Mean + SEM 14.4+1.7° 0.55+0.01*** 04,11, 7% 134.4+9.6%**

% change 23.07% 17.02% 32.7% 65.5%

Compound B

Mean + SEM 13.3£1.15% 0.53£0.01* 83.6+0.66*" 114.544. 5%

% change 13.6% 12.76% 17.9% 41%

Compound C

Mean + SEM 13.7+1.2° 0.48+0.02° 79.0+£2.3° 111.426.8%+°

% change 21.7% 2.12% 11.42% 37.19%

P value P<0.01 P<0.001 P<0.001 P=0.001

* P< 0.05, #* P< 0.01, *** P< 0.001 compared to control group. *P< 0.05, "P< 0.01, °P< 0.001 compared to positive control group.
% change = Percent of change compared to control group.

3.6. Effect of different chemical compounds on GST and catalase activity in different tissues of all studied groups.

Results in Table 5 demonstrated that as compared to the control group, catalase and GST activity in the liver somewhat
decreased, with a statistically non-significant decrease in compound B & C and a substantial decrease in compound A.
According to our results in Table 6, the kidney's catalase antioxidant activity somewhat decreased when compared to the
control group, with compound A statistically significantly decreasing when compared to compound B, C, and D. In contrast,
compound A, B, and C showed a statistically significant decrease in GST activity.

Table 5: Effect of different chemical compounds on hepatic GST and catalase activity of all studied groups

Liver tissue
Groups GST (U’ Catalase (U/g)
Control 94.1+5.0° 34.1x0.7°
Mean = SEM
Positive 55.3x1 2%%* 27.5x2 . 2%*
(STZ-induced)
Mean = SEM -41.2% -19.3%
o change
Metformin 59.3+0.54° 32.1+0.32
Mean = SEM
“o change 7.23% 16.7%
Compound A 64.7+1.5%° 33.54+0.69*
Mean = SEM
o change 16.9% 21.8%
Compound B 59.5+1.2° 29.9+0.23
Mean = SEM
o change 7.5% 8. 7%
Compound C 61.2+3.Sc 29722 =
Mean = SEM
o change 10.6% 8%
P value P<= 0.001 P< 0.05

*P< 0.05, #* P< 0.01, *#* P< 0.001 compared to control group. *P< 0.05, °P< 0.01, °P< 0.001 compared to positive control group.
% change = Percent of change compared to control group.
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Table 6: Effect of different chemical compounds on kidney GST and catalase activity of all studied groups

Kidney tissue

Groups GST (U/g) Catalase (U/g)
Control

Mean + SEM 99+4.4°¢ 20.8+1.9°
Positive

(STZ-induced)

Mean + SEM 47.2+0.87 *** 31.0+0.33 *

% change -52.5% 49.0%
Metformin

Mean + SEM 50.5£1.0°¢ 21.242.7*%
% change 6.99% 1.92%

Compound A

Mean + SEM 94.1+3.9%* 27.2+1.9
% change 99.3% 30.7%

Compound B

Mean + SEM 82.3+1.6%* 27.1+0.7
% change 74.3% 30.2%

Compound C

Mean + SEM 79.7£0.68%** 24221
% change 68.8% 16.34%
P value P<0.001 P<0.01

*P< 0.05, ** P< 0.01, *** P< 0.001 compared to control group. *P< 0.05, "P< 0.01, °P< 0.001 compared to positive control group.
% change = Percent of change compared to control group.

Table 7: Effect of different chemical compounds on pancreatic GST and catalase activity of all studied groups

Pancreatic tissue

Groups GST (U/g) Catalase (U/g)
Control
Mean + SEM 77.8+5.2% 129.2.749.3¢
Positive

(STZ-induced)
Mean + SEM 43,1412 ** 67.9£13.4 %
% change -44.6% -47.4%
Metformin
Mean + SEM 43.8+0.66* 70.6+6.2 ¢

% change 1.62% 3.97%
Compound A

Mean + SEM 50.1+1.7*° 116.6+6.4%*
% change 16.2% 71.7%
Compound B

Mean + SEM 49.243.1% 112.543.7%%
% change 14.15% 65.68%
Compound C

Mean + SEM 49.3+0.67° 104.5+5.3%*%
% change 14.38% 53.90%

P value P<0.001 P<0.001

*P< 0.05, ** P< 0.01, *** P< 0.001 compared to control group. *P< 0.05, "P< 0.01, °P< 0.001 compared to positive control group.
% change = Percent of change compared to control group.

3.7. Levels of heat shock protein-70 (ng/ml) in different organs of all studied groups.

Results presented in Table 8 showed that Levels of heat shock protein-70 were increased significantly in positive group in
compared to control group. While in groups of compounds A, B and C showed slight increase which was significantly non-
significant in compared to control group.
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Table 8: Levels of heat shock protein-70 (ng/ml) in different organs of all studied groups

Hsp-70 (ng/ml)

Groups

liver kidney Pancreas
Control b
Mean + SEM 46.8+2.4° 53.746.6 30.6+1.8°
Positive
(STZ-induced) 111.4+7.9%% 7T o g
Mean + SEM 138.03% 106.7% i 70
% change 1%
Metformin
Mean + SEM 53.5+13.5° 56.3+5.1° | 37.042.1°
% change 14.3% 4.84% 20.9%
Compound A
Mean + SEM 65.5+14.5" 672+2.6% | 46.5+7.5°
% change 39.95% 25.13% 51.96%
Compound B
Mean + SEM 59.243.3° 60.3+6.6% | 41.6x1.2°
% change 26.49% 12.2% 35.9%
Compound C c
Mean + SEM 56.6+2.0° 5421260 | 30341
% change 20.94% 0.93% 18.62%
P value P< 0.001 P< 0.001 P< 0.001

*P< 0.05, #* P< 0.01, *#* P< 0.001 compared to control group. *P< 0.05, °P< 0.01, °P< 0.001 compared to positive control group. % change =
Percent of change compared to control group.

3.8. Levels of interleukin-10 in different organs of all studied groups.
Table 9 declared that Levels of IL-10 were increased significantly in positive group. While in groups of compounds A, B and C showed slight
increase which was significantly non-significant in compared to control group.

Table 9: Levels of interleukin-10 in different organs of all studied groups

Groups IL-10 (pg/ml)
liver kidney pancreas

Control

Mean + SEM 133£1.0° 94.4+10.6 97.6+0.88°
Positive

(STZ-induced)

Mean + SEM 226.4£17.6%#* 126.4+9.7 124.2+6.8%*

% change 70.22% 33.8% 27.2%
Metformin

Mean + SEM 148+8.6° 102.4+7.4 95.6+4.3°

% change 11.27% 8.47% -2.04%
Compound A 178.8+10.2* 115.3£6.9

Mean = SEM 34.4% 22.13% 105.6+7.7

9% change 8.19%
Compound B

Mean = SEM 165+4.3° 112.246.8 99.245.7°

% change 24.06% 18.85% 1.63%
Compound C 146.0+2.0° 104.745.8 96.049.0°
Mean = SEM 9.77% 10.91% -1.6%

% change
P value P<0.01 P> 0.05 P<0.05

*P< 0.05, #* P< 0.01, *#* P< 0.001 compared to control group. *P< 0.05, °P< 0.01, °P< 0.001 compared to positive control group. % change =
Percent of change compared to control group.

Compounds A, B, and C's pancreatic sections displayed healthy parenchyma, typical acini, and normal islets (Figure 2). Compounds A, B, and C's
kidney sections all displayed normal glomeruli and renal tubules and healthy renal parenchyma (Figure 3).

Egypt. J. Chem. 68, No. 5 (2025)



8 Al-Shimaa M. Abas et. al.

3.9. Histopathological examination
The histological examination revealed groups A, B, and C of chemicals to have normal hepatocytes, blood sinusoids, and
healthy liver parenchyma (Figure 1).

€0 re
v ,

Figure 1: Histopathological examination of liver tissue. A (negative control) displayed normal hepatic parenchyma; note the normal
hepatocytes, blood sinusoids, and portal area (H&E X 200); B (STZ-induced) displayed vacuolated hepatocytes (arrow), a congested
hepatoportal blood vessel (star), and mononuclear cell infiltrations in the portal tract (arrow head); and C (Metformin), compound B. C & D

Figure 2: Histopathological examination of kidney tissue. Normal renal glomeruli and tubules were visible in Figures A (negative control)
and B (STZ-induced), respectively, while Figures C (Metformin) revealed renal tubules that appeared to be in good health with a small
amount of vacuolation in the renal glomeruli (arrow), respectively. D (compound A) showed a significant focal area of mononuclear cell
infiltrations in the renal cortex (arrow head), H&E X 400; E (compound B) showed renal tubules that appeared to be in good health, albeit
with a small amount of vacuolation in the renal glomeruli (arrow) and dilated interstitial blood vessels (arrow head); and F (compound C)
displayed renal glomeruli and tubules that appeared.

Figure 3: Histopathological examination of pancreatic tissue. A (negative control) displayed normal pancreatic acini, islets, and ducts
(H&E X 400), B (STZ-induced) displayed dilated and congested blood vessels (arrows), and C (Metformin) displayed normal pancreatic
acini, islets, and ducts (H&E X 400), F (compound C) showed normal pancreatic acini with dilatation and congestion in the interstitial
blood vessel (arrow head), (H&E X 40), D (compound A) showed normal pancreatic acini with hyperplasia of pancreatic islets (arrow
head), (H&E X 400), E (compound B) normal pancreatic acini, islets, and duct, (H&
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4. Discussion

One of the persistent metabolic diseases with an elevated blood sugar level is diabetes mellitus [23]. According to studies,
DM progressed quickly because of a variety of problems that appeared in the early stages of the disease, including heart,
kidney, nerve, and retinal damage [24]. Due to T2D's heterogeneity, finding new biomarkers for the disease and its
consequences is still difficult. The heterogeneity is not just related to treatment response or glycemic control [25].

Our findings showed that the diabetic-induced group's final body weight decreased significantly (p>0.001). The end body
weight of the metformin and synthetic thiadiazol derivatives chemical groups improved significantly compared to the
control group.

The outcomes are consistent with those who claimed that a fall in weekly body weight was another sign of diabetes.
Increased muscular atrophy and the loss of various tissue proteins are the main contributors to the decrease in body weight
[26]. Additionally, the findings indicated that hyperglycemia and STZ-induced body weight reduction [27].

Metformin is given as a type 2 diabetic medication. It made diabetics react to insulin normally. It causes metabolic
abnormalities of glucose, lipids, and protein tissue loss, like the majority of diabetic medications [28].

Administration of synthetic thiadiazol derivative chemicals increased body weight in diabetic rats, possibly as a result of

effective hyperglycemic state control.
The findings demonstrated that STZ indicated a critical plasma glucose elevation. These are consistent with earlier research
[29]. In comparison to the control group, the metformin and therapeutically treated groups showed a drop in plasma glucose.
Metformin reduces liver production, delays stomach and small intestine digestion and absorption, and protects the body's
sensitivity to insulin by regulating blood sugar levels. [30].

By altering the heterocyclic ring, scientists who are interested in heterocyclic compounds and their derivatives can create
a novel chemical with strong biological activity. The 1, 3, and 4 thiadiazole substituted heterocyclic compounds were
discovered to be the most significant in many biological functions among many other heterocyclic compounds. It has been
discovered that 1,3,4 thiadiazole is a significant heterocyclic nuclei with a wide range of biological action, including
anticancer, anti-inflammatory, antibacterial, antihypertensive, antifungal, and antidiabetic properties. Thiadiazole ring
modification and substitution improves efficacy while minimising toxicity [31].

Long-term consumption of a high-fat diet leads to the buildup of fat in tissues other than the adipose tissue. Hepatic fat
accumulation results from decreased -oxidation in the liver and increased circulatory fatty acid absorption. The liver's
condition is frequently harmed by diabetes,. AST and ALT are regarded as biomarkers of liver health.

According to our findings, diabetic rats had significantly higher serum enzyme values than healthy control rats in terms of
liver function indices.

Liver enzymes, which are indicators of cellular leakage and a loss of the functional integrity of the hepatic cell membrane,
indicate hepatocellular damage [32].

Our findings are consistent with those who previously showed that high ALT activity in rats suggested liver cell injury
brought on by glucotoxicity and fatty acid absorption (chronic hyperglycemia) [33].

It is abundantly obvious that these chemicals play a protective role in maintaining healthy liver function because newly
synthesised thiadiazol derivatives reduced the increased blood ALT & AST values.

One of the most severe and well-known complications of diabetes is renal disease [34].

According to our results, the STZ- group exhibited a significant rise in serum urea, creatinine, cholesterol, and
triglycerides in compared to the control group. Previous studies reported that higher levels of blood urea nitrogen, serum
creatinine, and uric acid were largely present in diabetic rats [35].

These findings were consistent with earlier research that shown that an increase in circulating free fatty acids caused
increases of hepatic TG synthesis. High TG levels are linked to the development of atherogenic dyslipidaemia, which is
characterised by elevated levels of high TG, low HDL cholesterol, and elevated levels of LDL or apo lipoprotein-B [36].

In STZ-induced diabetic rats, there was a high significant increase in serum lipid profile tests, accompanied by a decrease
in high density lipoprotein, according to prior research [35] &[37].

DM is associated with oxidative stress, which develops as a result of increased production of free radicals [38].

Diabetes causes systemic tissue and organ damage that is exacerbated by oxidative stress because hyperglycemia and
metabolic imbalances often change the antioxidant status. Diabetic rats in our study displayed changes in antioxidant
markers, such as decreased CAT and GST activity, which is unmistakably a sign of increased oxidative stress brought on by
chronic hyperglycemia. These changes were in contrast to the healthy control rats. Previous studies revealed that the
antioxidant GPX was significantly lower in diabetics [33] [39].

Our studies have demonstrated how metformin medication can lessen variations in lipid, antioxidant, liver, kidney, blood
sugar, body weight, and other indicators. The stimulation of insulin release, regeneration of b-pancreatic cells, and improved
insulin sensitivity of target tissues are some of the hypothesised mechanisms that account for these benefits. Metformin
enhances metabolism by reducing intracellular energy load and activating AMP-activated protein kinase (AMPK), a crucial
regulator of energy metabolism. Metformin predominantly affects the liver through gluconeogenesis (de novo glucose
synthesis) reduction, lipid synthesis inhibition, and fatty acid oxidation enhancement (hepatic steatosis enhancement) [40].

According to our findings, synthesised targeted compounds decreased the parameters of blood glucose, liver enzyme
activity, kidney, and lipid profile. This effect was minimal with compound A, moderate with compound B, and pleasant with
compound C. This highlights how important these compounds are as potential therapy options for type II diabetes (DM).
Because they are made with thiadiazole & thiazolidinone nuclei, which have a tendency to lessen type 2 diabetes, our named
compounds are in agreement with those who discovered that synthetic thiadiazole & thiazolidinone targeted compounds
generated a considerable decrease in blood glucose levels. All of the synthetically produced derivatives have a sizable
hypoglycemic impact. The ring with fast aromatic activity is caused by a compound that neither has electron withdrawing
nor electron donating groups. Thiadiazole works by making the Glucokinase enzyme more active [41].
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Rosiglitazone, pioglitazone, troglitazone, and other thiazole compounds target the PPAR. These were found to target other
enzymes and receptors involved in the aetiology of diabetes [41].

Glycation is the non-enzymatic reaction between reducing sugars and large molecules like proteins, lipids, or nucleic
acids. Increased protein glycation and the buildup of AGEs in human tissues are two conditions that are strongly correlated
with elevated blood glucose. This sharply raises the inflammatory level and has long been linked to the emergence of cancer
[42].

According to our findings, the levels of IL-10 in various tissues were considerably higher in the STZ- group compared to
the control group. When compared to the control group, the compound groups A, B, and C showed a modest rise that was
statistically non-significant.

These are consistent with data showing that patients with diabetes had increased serum levels of IL-10 and INF- [43].

Today, low-grade chronic inflammation is acknowledged as a key component of T2DM. Proinflammatory cytokines,
contribute to the development of insulin resistance and beta-cell dysfunction, which come before the onset of type 2 diabetes
(T2DM). It was widely believed that reducing inflammation would increase insulin sensitivity, beta-cell function, and
glucose metabolism. In addition to controlling the expression of TNF- and IL-1, IL-6 also reduced the expression of IL-10
and INF- [44].

Our findings demonstrated that levels of HSP-70 in several tissues were significantly higher in the STZ- group compared
to the control group. When compared to the control group, the compound groups A, B, and C showed a modest rise that was
statistically non-significant.

The heat shock proteins (HSPs), mediate the cellular stress response, a self-protective mechanism that counteracts
external pressures. The HSPs were initially identified as chaperones because they control the structure and operation of
numerous cellular proteins to shield the organism from stress [45].

Previous research has shown how HSP70 contributes to the development of insulin-deficient diabetes and the generation
of -cell directed immunity. In isolated rat islets and human -cells, HSP70 expression is elevated in response to cellular stress,
providing effective protection against mediators that damage -cells [46].

Our results suggested that IL-10 and HSP-70 may be beneficial markers in the diagnosis of patients with DM.

According to the results of the histological analysis, the STZ group had severely altered liver, kidney, and pancreatic
tissues. Furthermore, rats with STZ diabetes showed less histological change when exposed to groups of synthetic chemicals
A, B, and C. The findings are consistent with those who claimed that the pancreatic tissues of diabetic control rats displayed
a reduction in Langerhans islet size as well as numerous degradation and lesions. Additionally, there was a decrease in the
number of -cells and some necrosis and destruction were seen [48] &[49]. The hyperglycemia that STZ produces in rats is
also linked to the production of reactive oxygen species (ROS), which lead to oxidative damage to organs like the liver,
heart, kidney, eyes, nerves, and small and big blood vessels.

In general, the current results support the notion that compounds A, B, and C's effects are due to their antidiabetic
qualities.

5. Conclusion
A newly created thiadiazol derivative appears to mitigate the physiological and histological abnormalities brought on by
STZ in the experimental animals, according to the results of the current study.
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